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5516 Nicholgon Lang, Kensington, Meryiand 20795 301 381-5800

November 15, 1974

Mr. Leorard Appleby, Contracting Officer
Department of Health, Educaticr and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: CLontract FDA 71-268; LBI Project #2446
Dear Mr. Appleby:

Litton Bionetics, Inc., s pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-45,
Synthetic Silica.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay, Cytogenetic Studies and Dominant Lethal
Assay. Eight (8} copies are being submitted for your review.

Upen completion of the toxicology werk an evaluation was made of our results
to those appearing in the literature. In cases where our values were lower,
the toxicology was repeated. In some instances ejther the Host-Medfated
Assay, Dominant Lethal Assay and/or Cytogenetic Studies were also repeated
at one or more levels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were invalved.

If there are any questions concerning this report, or, if additional informa-
tlon is required, please do not hesitate to contact us.

sincerely,
LITTON BIONETICS, INC.

o

Robert J. Weir, Ph.D.
Vice President

RiH:1is
Enclosures (8)
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I. REPORT

A. Introduction

Litton Bionetics, Inc. {LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin-
jstration under Contract 71-268. LBI's investigation utilized the three
marmalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests pravide information as to
the types of genetic damage caused by environmental! compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumhtiun that the
action of a mutagén on the genetics of bacteriaz is simitar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae}. Since the mutation frequancies are well established for the
indicator organism, any deviation due to the action of the test compound is
readily detectable. As some compounds are mutagenic in hacteri% and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts’ ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to ﬁain
access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicatar aorganism in vitro, the assay provides a clear insight into

- host-mediation of mutagenicity.
ﬁytngeﬁetics provides a valuable tool for the directrobservation
of chromosomal damage in somatfc cells. Alteration of the chromoscme number
and!ur-furm in somatic cells may be an index of mutation. These studfes utilized
examination of bone marrow cells arrested in {-metaphase from rats exposed to the

test compound as compared to positive and negative controi animals. If mutational

E BIONETICS | | 1



changes occur, the types of damage expected due to the action of chemicals
are structural rearrangements, breaks ard other forms of damage to the
chromosomal coinplement of the cells exposed.

For the in vitro cytogenetic studies, we have a more rapid
and inexpensive means of determining chromosomal damage. This is accom-
plished by cbserving cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead t¢ uneven distribution of parts ﬁr
of entire chromatids (mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations {bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sensitive indicators of genetic damage.

The Dominant Lethal Test 5 an accurate and sensitive measure
of the amount and type of fetal wastage which may occur following administration
of a potentia) mutagen. Dominant lethal mutations are indicators of lethal
genetic leslons. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in alterations of form and number
of chromosomes. Structural rearrangements and aneqp101dy may lead to the
productiunuuf ron-viable zyqotes, early and late fetal deaths, abortions and
congenital malformations. In addftion, aberrations cowld lead to sterility
or reduced reproductive capacity of the F] generation. The actin; of a mytagen
on specific portions of spermatogenesis is also apparent 1n this test.
" B.  Objective

The purpose of these studies 1s to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

E BIONETICS | ' : 2
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and the Dominant Lethal Assay, both in vivo and in vitro tests are employed
with the cytogenetic and microbjai test systems. These tests and their de-

s¢riptions are referenced in the Appendices A through F.

C. Compound
1. Test Material

Compound FDA 71-45, Synthetic 3i1ica, Lot Number SR-
1621, as supplied by the Food and Drug Administration.
2. Dosages
The animals employed, the determination of the dosage
levels and the reute of administration are contained in the technical dis-
cussion.
The dosage levels employed for compound FDA 71-45 are

as follows for the Cytogenetic Studies in vivo 1in rats.

Test 17 Test 1t
Low Level 4.25 mg/kg 00 mme———
Intermediate Leve] 42.5 mgfkg = mee—---
LDg ' 425.0 mg/kg 5000.0 mg/kg
Negative Control Saline Saiine
Positive Control {TEM*) 0.3 mg/kg 0.3 mg/kg

The dosage levels employed for compound FDA 771-45 are

as follows for the Host-Mediated Assay in vive in mice.

Test I Test 117
Low Level 4,25 mo/kg m—————
Intermediate Level §2.5 mg/kg = ----=- =
LDsg 425.0 mg/kg 5000.0 mg/kg
Negative Control Saline Saline
Positive Control EEHS**J 350 mg/kg 350 mg/ke
DMR* %+ ) 100 mg/kg 100 mg/kg

*  Triethylene Melamine

** Ethyl Methane Sulfonate

Tx Dimethyl Nitrosamine _

+ These two tests were performed at different time intervals.

[B BIONETICS
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The dosage levels employed for compound FDA 71-45 are

as follows for the Domirant Lethal Assay in vive 1n rats.

Test I" Test 1T*
Low Level 4.25 mgfkg 000 emeeee-
Intermediate Level 42.5 mg/kg = eme———-
LDg 425.0 mg/kg 5000.0 mg/kg
Negative Control Satine Saline
Positive Control (TEM*) 0.3 mg/kg 0.3 mg/kg

The in vitro Cytogenetic Studies were performed employ-

ing three logarithmic dose levels.

Low Level 1.0 meg/mt
Medium Level 16. ¢ meg/ml
High Leve) 100.0 meg/m1l
Negative Control Saline

Positive Control (TEM*) 0.1 mcg/m]

The discussion of this test is contained in the technical

discussion.
D. Methods
The protocols employed are explained in Appendices C and D.
E. Summary

1. Host-Mediated Assay
This compound was non-mutagenic n the Host-Mediated Assays

and in vitro tests against Salmonella TA-1530 and G-46 and Saccharomyces D3,

respective]y.
2. Cytogenetics
| a.  Inyiw
The compound produced no detectable significant
aberration of the bone marrow metaphase chromosomes of rats when administered
arally at the dosage levels employed in this study.

*Triethylene Melamine
+These two tests were performed at different tfme intervals.

l@ BIONETICS 4




b. In vitro

The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells when tested at the
dosage levels employed in this study.

3. Dominant Lethal
This compound was considered {0 be non-mutzgenic in this

assay system when used at the dosage lTeveis employed in this study in rats.

F. Results and Discussion
T. ToxTcity Data - Test [
a. In vivo

Compound FOA 71-45 was suspended in 0.85% saline
and administered to 10 male rats by oral intubation. The average weight of
the animals was 340 grams and each received a dose of 5000 mg!kg. Nine of
the ten animals were found dead within 3 days (3 on day 1, 5 on day 2 and 1
on day 3). Findings at necropsy indicated dark patches in the intestines and
distended stomachs.

Dose levels of 10, 100, 50D, T000, 2000 and 5000
my/kg were selected to determine an acute'LDSn.

. The toxicity data js presented on the LIJ5ﬂ report-
ing form using the Litchfield-Wiicoxson method (toxicity data sheets).

The LDgy was determined as 1050 mg/kg. The LD,
dose Tevel wa§ derived from the raw data LDg, probit Tine (uncorrected). The
Lnsd derived from both correcied probit Tine and the uncorrected probit line

were within confidence 1imits of each other. The acute doses used were L[l5 - 425

mg/kg, intermediate - 42.5 mg/kg and usage level - 4.25 mg/kg. The subacute dose

@ BIONETICS 5



levels used were the same as those for the acute. The data on the dose
levels, numbers of animals and the necropsy findings are presented in the
toxicity data sheets.
| b.  Inyitro
The compound was ground into a fine powder and
dispersed in 0.85% saline to avoid the use of the solvent of choice —- hydro-
fluoric acid. The cells were observed for CPE and mitosis as shown 1n the

following tables.

Tube No. of Conc.

No. Cells meg/ml CPE Mitosis
1 5X10° 1000 + +
2 5X10° 1000 + +
3 5X10° 100 o +
4 sae® 100 - ¥
5 5X10° 10 - +
6 5X10° 10 . +
7 5X10° 1.0 , +

- 8 5x10° 1.0 - +
9 5X10° 0.1 _ +
10 5X10° 0.1 . +

®
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A closer range finding was performed as follows.

Tube Ho. of Conc.
Ko. Cells meg/ml CPE Mitosis

1 5X10° 500 + +
2 5X10° 500 4 +
3 5X10° 250 + +
4 5X10° 250 + +
5 5X10° we - +
6 5X10° 100 R s
7 5X10° 50 - +
8 sx105 - 50 ; +

The high level was selected as 100 mcg/m?, 10
mcg/ml as the medium level, and 1.0 mcg/m]l as the low tevel. fhe toxicity

of this compound was probably due to leaching which occurred.

@ BIONETICS '



c. TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-45

SYNTHETIC SILICA
TEST1
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TOXICITY DATA
COMPOUND FDA 71-45

Solvent: 1.85% saline
Dosage Form: Suspension

Animals: Male rats with an average body weight of 340 grams. All
animals were observed for ten (10} days.

Range Finding:

Dose # Dead _
mg/ kg § Animals Necropsy Findings
5000 5/10 Day 1 (3), Day 2 (5) and Day 3(1):
Dark patches in intestine;
distended stomach.
LDSD: 10 0/5 None
100 0/5 None
500 1/5 Dark patches tn intestine;
distended stomach.
1000 3/5 Dark patches in intestine;
: distended stomach.
2000 3/5 Bark patches in intestine;
distended stomach.,
5000 ' B/5 Park patches in intestine;

distended stomach.

E BIONETICS 9
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LD REPORTING FORM USING LITCHFIELD-WILCOXOW METHOD

S0

Compound FDA 71-45%
DOSE EFFEQT CURVE FOR Synthetig 3ilica
FDA Contract 71-2868

! QESERVED EHPECTED.' COBS=-BXET CONTRIE.

BOSE [ PROPORTION PERCENT PERCEHT"I' FPERCENT TG EChijz
100 5/5 100 .062 ! + .[]35 124
5Q0 175 .200 318 - .19 L3¢5
1000 | 3/5 .600 .496 + .04 .216
2000 3/5 600 674 - .074 125
5000 4.5/5 .900 .855 + .045 081

Total animals = 25 Total = 37

Number Doses, K = 5 {CEI})?® = _87]

Rnimals/Docze = 5 | Decrees of Freedom, n=k-2= 3

(CEI)? for n of k-2 = 7.8] since -.87] is less than 3 §] ,

therefore data not significantly
heterogeneous

LDag = ___4700

IDgq = 1050

Lpyg = 280

FLDgo = §_2.77 = 4,131 2.77 = _4.113] 2.77 = _ 378

VN _ N} A

LUgo x feDg, = _ 2,888,6

LBrg = 38,7

£LD5 g

P (382 LDy 2,889 ) = .95

Llsp and 15/20 Confidence Limits =

Attached should be a plot of the doge-effect curve on log~probit paper.
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2. Host-Mediated Assay - Test [
Compound FDA 71-45 caused no significant increases in
mutant or recombirant frequencies when tested in the Host-Mediated Assays

and in vitro tests against Salmgnella TA-1530 and G-46 and Saccharomyces

D3, respectively.

@ BIONETICS
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A

Compound: 71-H5

EVALUATION SHEET

Synthetic Silica

a

In Vivo
Possible
Indicator Strain In Witrao Low Recoveries Controls Other Commants
TA-1530 pos., NC e 0K 1, All doses negative
PC 2. Low dose acute shows
10/6/72 (all} @ PC LOW slightly low recovery
(::E) 1 but reversion frequency
AH SANE- . appears unaffected,
SANC
SAL
SAL
SAH
G-4b oK
- HC R 1. All dese i
9!22f?2 (all) bos. b d‘s s negative
: AL PC  LOW
& W
AH SANC
SANC
SAL
Al
S5AH
o3
gf1/72 (all) NC NG LW 1. A1l doses negative
pos. PC 2. High plating densities
Al PC LOW on PC and NC appear to
Al have depressed control
AH SANG frequencies.
SANC
SAL
SA1
S5AH

chad: peti ConbroR ARy Saga g 973 ...m-t.%nn.

Surrmar}r:

in vitre or in vivo,

Compound 71-45 does not exhibit genetic activity fn any of the three organisms

in The positive control values for TA-1530 and G-46 might be
expected to be somewhat higher, although an axamination of the data shows nothing
sual that might explain the fow vaiues. I would feel more comfortable seeing 03 Lish
LE ﬂ&d&m‘,i t ith higher spontaneous values - this could be accemplishec
Eﬁﬂﬂdﬁ:‘%‘ng plating densities. There may be some problem in

acceptance of the reporte because of the bacterial controls.

[ Rt forvprust bebumen 25— AT i ]
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a. HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-45
SYNTHETIC SILICA
TEST 1

E BIONETICS
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STOP

1}

tg:

COMPOQUND:

CACUTE

NC
PC
AL
Al
LDS

SUBACUTE
NC

5L

5t

SLDS

IN VITRO

TCPD
NC
PC

| Lo d | S Lo 1 — [ |
HOST MEDIATED ASSAY
, SUMMARY SHEET
FDA T1-45
SALMONELLA
TAl530 G=U6
MMF MFT/MEC MMF
(X 10E-8) (X 10E-8)
.68 Y
8.75 12.87 14,40
.79 1.16 - 1,20
.58 1.60 .94
.54 1.24 1.51
.58 %!
« 59 .87 .54
1.07 1.57 .49
b6 97 .71 -
TAl530 G=4§ -
. " % CONC
- - 7.5
+ ¥ 0.5

MFT/MFC

SACCHAROMYCES =3

MRF
(X 10E-5)

EGTE

23,09

7.25
7.76
6.50

R X 1CGES
3

5
267

MRT/MRC



b. HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-45
SYNTHETIC SILICA
TEST I

@ BIONETICS
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HOST MELIATED ASSAY REPORT SHEET

COLPQUNDT FLDA T1=-45

GOSE LEVEL! NEGATIVE CONTROL = SALINE

TREATRENY: IN VIVO, ORAL, ACUTE

A

ANTMAL RAW CFU X
HUSBER LO0ET/0.6ML

18410
7400
Toltd

18,50

27430

26490

8430

N E W -

10« OF ANISALS EQUALS

B

TOTAL CFU X
1QE5fltﬂML

1.68
1.17
1.23
J.08
5«55
.48
1438

2

TOTAL CFU OUT OF RAHNGE ERUALS 2
SAMPLES wITH ZERD <UTANTS EQUAL 1

MEAM
RANGE.
MAX
MIN

MEAN
RANGE
MAX
MIN

COl.y ©&
{X 1QEE}
2+5]
.38
LTY:L
1ed?

¥ SUMMARY WITH OUTLIERS REMOVED

COL. B
(X 10E8}
2.17
3.32
a4
1417

ORGANISM: SALMOMELLA TAiSan

DATE STARTED: OCTORER &y 1972

C
TOTAL NOs
MUTANTS X
10E0/ 5« OML

1,80
1400
Le00
2,00
2,00
3400
1,00

Lol C
(X J0ED)
1-57.
2.00
.00
1,068

oL, C
(X 1LO0EQ}
150
2400
300
1.00

D
MUTATIOM

FRE (C/B)

X log=R

59

w86
81
«BE
) *
W67
s ¥72

CoL. R
{x 10E=8)
+ 68

42

+B6

o bl

COL. O
(X 10E=8)
T2

P 'EE
286

+ 59
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A

r HOST MEDIATED ASSAY REPORT SHEET

- COMPOUND: FDA 71-45 ORGANISM: SALMONELLA TAl530
[ ¥
DOSE LEVEL: POSITIVE CONTROL ~ DMN = 100 MGIKG
r TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: GCTOBER 6, 1972
: A 8 C D
[1 TOTAL NO. MUTATION
ANIMAL RAW CFU X  TOTAL CFU X - MUTANTS X FRE (c/B>
NUMBER 1DET/D.,6ML 10E&8/1.,0mML 10EG/1.0ML X 10E=-8
[‘ 1 13.50 2.25 0,00 17.78
2 22.60 3.77 24,00 6,37
) 3 14,70 2.45 15.00 6.12
[1 4 24,40 4,07 48.00 11, 80
5 26.90 4.48 33.00 7.36
: 6 15,50 2,58 17,00 6.58
[' 7 26.30 4,38 25.00 5.70
8 13.60 3.27 27.060 §.27
r NO. OF ANIMALS EQUALS 8
NO. OF CONTAMINATED EQUALS 1
TOTAL CFU OUT OF RANGE EQUALS 1
r CoL, B oL, ¢ CoL., D
(X 10E8) (X 10EQ) (X 10E-8)
- MEAN "3.41 28.63 8.75
' : RANGE 2.23 33.00 12,07
- MAX 4,48 48,00 17.78
~ MIN 2.25 15.08 5.70
® SUMMARY WITH OUTLIERS REMOVED
; CoL, B CoL, ¢ * COL, D
(X 10E8) (X 10EQ) (X 10E-8)
. MEAN . 3.57 27.00 T.46
E RANGE 2,03 33,00 .10
T MAX ' 4 48 48,00 11,80
MIN 2.45 15,00 5.70
[:mp
CIMOG3 T LIST INFORM 03726773
SRUS: T

[

=« SWITCH INS:CORE
[a

Fypwgmy e Y ony sqr T " L L T X T ] Ly l'}';'}?? ? ]E
£ gy R A N N A N S A AN A RN S M i i ki Ml A W L L LT T 1 PTRVPEIT? 7
STy

-
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HOST MEUIATED ASSAY REPORT SHEET

COMPOUND T FLOA Tleih

ORGANISM: SALMONELLA TA153n

COSE LEVELS LOW = 4.25 MB/KG

TREATHENT: IN VIVOr ORAL.

A

ANIMAL
NUMBER

Te50
19.70
"Bebl

Telil
2370
12,30

T2l

LS L LV

NDe OF ANINMALS EQUALS

REW CFU X
L0ET/C oML,

TOTAL CFU CUYT OF RsNGE EGQUALS 3

MEAN
RANGE
MAX
MIN

MEAN
RANGE
MAX
MIN

ACUTE
B £
TOTAL NDe.
TOTAL CFU X MUTANTS X
10E8/1 0L 10EG/1.,0ML
1.25 2+00
J.28 2.00
1.47 1.00
1.18 i.00
3295 2,00
2402 1,00
1.20 1.D0
T
COls B COL. C
{X 10E&L) (X 16EQ)
205 1.3
2477 1.00
S04 2.00
l1.18 1.00

* SUMMARY WITH OUTLIERS REMOVED

COls & COL. C
{X 10E2) {X 10E6}
2419 1433
2477 1400
3095 2400
teld 1,00

DATE STARTED! OCTOBER 6¢ 1072

5
MUTATION
FRE {C/2)
X 10E=-8

1 &0 *
Bl
a8
+ 85
51
49
B3

COLa D
{x LOE-8)
79

1.11
1,60

W49

COLs D
{X L0E=2}
56
.35
Y =B85
49

15
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HOST MEOIATED ASSAY REPORY SHEET

COmPOUND: FUA 7i=45

DOSE LEVEL: INTERMEDIATE = 42.50 MG/KG

TREATMENTY IN VIVOs ORAL» ACUTE

ANIMAL
NUMBER

= T (A s O

A

RaW CFU X
10E7/0.6ML

13,70
52,00
SheS0
21490
le.40
10.47
14,90

MOs OF ARIMALS EQUALS
JOTAL CFU CUT OF RANGE EGUALS 2

SAMPLES WITH ZERO mUTANTS EQUAL

roP

MEAN
RANGE
MAX
MIN

* SUMMARY WITH OUTLIERS REMOVED

MEAN
RANGE
MAX
MIN

B

TOTAL CFU X
L0EB/1.0¥L

2+28
Be67
948
3,65
-
1,73
2448

7

COL. L
tx LGEGR)
HolZ
T+75
GelkG
1.73

Col. &
(X 10E&)
3473
Te75
G bs
1.73

1

C

TOTAL NOa

MUTANTS X
10E0/3.0ML

2.00
2.00
6.00
2.00
S.00
1.00
2400

CoLe C
(X 10E0}
237
5400
64920
1.00

COLs €
{X L0EOD}
2.67
500
5«00
180

ORGANISM? SALMONELLA TALIS3n

DATE STARTED: OCTOBER &+ 1972

D
MUTATIOM
FRE (L/8)
X 1CE=8

«BR
23 ¥
W63
55
1.10
58
81

coL. D
(X 16E=-8)
168
287
1,10

223

coLs D
(X 10E=8)
w76
x ) -'55
1.10
« 53

20
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UGOSE LEVEL:

HOST MEDIATED ASSAY REPORT SHEET

FDA Tl=45

LES = 425.0 MG/KG

TREATMENTS EN VIVOr ORALs ACUTE

ORGANISMI

DATE STARTED: OCTOBER & 14972

SALMONELLA TALB3D

A B C n
TOTAL NG MUTATIOM
ANIMAL RewW CFU X TOTAL CFU X MUTANTS X FRE (C/9)
MUMBER 10ET/0.8ML 10ES/L. 0L 10E0/1.0ML X 1lGE=-8
1 4720 T.87 4,00 51
2 10.50 1.75 1.00 57
3 13.5C 2423 2400 B9
4 B.70 1,45 1.00 69
5 9420 1.53 .00 ~ +65
5 Ta.00 1,17 2,00 1471
7 6470 1,12 1,00 90
(-] Tadh le25 1.00 «B80
NOe OF ANIMALS EQUALS 8
TOTAL CFY OUT OF RANBE EaquALs 1 '
SAMPLES WITH 2ZERG nUTANTS EGUAL
COL., B CoLe C CoL. D
(A 1OE8) {X 16ED) (X 10E~A)
MEAN 2430 1.63 « 84
RANGE Be75 3.00 1.21
MAX T.87 4,00 1.7%
MIN 1.42 1.00C 51
< * SUMMARY WITH QUTLIZRS REMOVED
COL. B COL. C CoL. D
{X 10E&) {X LOED) {X 10E=P}
MEAN 240 1457 ¥ «72
RANGLE 6e75 300 +39
MAX TeE7 4.00 + 50
MIN l1.12 1.00 o5

21
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HOST MECIATED ASSAY REPORT SHEET

LOMPOUND: FDA 71=-u4B
OOSE LEVEL? LOW = 4423 MG/KE
TREATHENTZ IN VIVO» ORAL» SUBACUTE

A B

ANIMAL RAa¥W CFU X TOTAL CFU X
NUWBER 10E7/0.60L 10E8B/1 .00,

1 19.G0 3.17

2 8. 30 1.38

- 1&.10 2468

i 13,70  Re2B

5 l6.10 2+568

6 6:60 1.13

7 D850 Geltd

& 24 4 i) 4,05

MO» OF ANIVALS EQUALS g
MHOs OF CONYAMINATEL EQUaLs 1
TOTAL CFU QUT OF R.NGE EQusLs 1

CoLy &
(X FOES)
MEAN 298
RANGE., 5226
MAX bet2
MIN ' 113

O QUTLIERS

-

ORGANISM! SALMONELLA TA1533

DATE STARTED:D OCTOBER &r 1972

C B
TOThAL NOe MUTATIONM
HUTANTS X FRE (C/3)
10EG/1.0ML X L0E=E

2.89 63

1,80 o7

a0 a5

1,60 ol

£.08 L

i.00 Yt

£.00 )

1,00 25

CoL. C Cals D
(¥ 1DEﬂ} (¥ lﬂErEl
150 59
i.00 B
2.00 « 28
1.00 w25

22
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNG: FDA 71-45
DOSE LEVEL: INTERMEDIATE = 42,50 MG/KS

ORGANISM: SALMONELLA TAL1GAN

TREATMENTS IN VIVO, ORAL» SUBACUTE DATE STARTED: OCTOBER 6r 1372
A B o , o]
' TOTAL NO« MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTENTS X FRE {c/#)
HUMBER 10E?/0+5ML 10ES/1.00L 1GE0/140ML X 10E=8
H 12.90 2415 4,00 1.86
2 30.20 5403 2.00 Ll
3 Bell 1,02 2.00 1.97
4 21.50 358 4,00 1.12
5 2l 4 58 ba08 Ja.00 a3
b 13.11 2eib 2,00 32
7 1,72 2elS 3,00 1,22
8 51le5i B+5E 3400 «35

HOs OF ANIMALS EQUALS a
Qe OF CONTAMINATED EQUALS 1

TOTAL CFU QUT OF RAMGE EQUALS 1

CoLs B CoLe €

X ICES) X 1DED}

MEAN 364 2.+88
RANGE TeE7 2+900
MAX BeoH i, 00
MIN l.i2 2«00

0 OUTLIERS

r

coL. B
{x 10E-2)
1.07
1.62
1.97

235

23
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HOST MEDIATED ASSAY REPORY SHEET

COMPOUND: FDA T71=45
LOSE LEVEL: LLOE = 425.0 #G/KG
TREATHENT: IN VIVO» ORAL:s SUBACUTE

A B

ANIMAL RAW CFU X TOTAL CFU X
NyjBER 10E7/0.6M0 10EE/71.0ML

1 S8s60 G177

2 17.50 24558

] 3822 e 57

& £9.30 §,92

5 7420 1.25

& 19,50 3.27

7 12,30 2,05

& i7.J0 2e83

NO, OF ANINALS EQUALS 8
TOTAL CFU GUT OF R.NGE EQUALS 2

COL+ =
(X 10ES}
MEAM .18
RANGE 8.52
MAX - Py
MIM 1.25

¥ SUFMARY WITH OUTLIERS REMGVED

COL. b

. (X 10E8)

MEAN 4o 43
RANGE : 8452
MAX 977
MIN 1.25

C
TOTAL NO»
MUTANTS X
10E0/1.0ML

2. G0
2. 00
2.00
1,00
1,00
3,00
3.00
£+00

COL. ©
(X 10ED?
2.00
2400
3.G0
1.00

CoLe C
(X 1GED)
1.86
2480
3.00
1.00

ORGANISMI SALMONELLA TA1S3n

0
MUTFATION
FRE (C/%)
X 10£-8

il
.67
31
20
89
.92
Le46
.71

tols O
{X LDE=-8}
66
1.26
1,46

«20

COL« D
{X 10E=8)
« 55

- o T1
92

el

DATE STARTED! OCTQBER &r 1972

24



HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1-45 ORGANISM: SALMONELLA G=i6
JOSE LEVEL: WEGATINVE CONTROL = SALINE

TREATHENTS IN VIVO:r ORAL» ACUTE DATE STARTED: SERTEMBER 22, 1972

P e By

{ 4

L.

ot

8

vk L._.l

op

Se67

A B C D
- TOTAL NOe MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE {C/B)
mUMBER 10E7/0.6ML LOEE/1. 040 L0ED/ 1+ DML X 10E=8
1 3400 SeB7 200 «53
b SDe%d B4k iL.0o0 W57
3 344 G0 E.O7 G,00 o 71
g4 58,00 g.67 h,00 a1
o 31450 _5.25 £.00 .4114
& 34,73 S.78 3,00 52
7 54,20 9,03 6,00 W66
NG« OF AMNIMALS EGLALS 7
TOTAL CFU GUT OF R&NGE EGUALS 2]
SAMPLES WITH ZERO UTANTS EGUAL 1
COL. B COLs C COLe D
i{x LOEQ) {X 1Q0ED} (X 10E=R)
MEAN T.08 429 5l
RANGE Bot2 3,80 .73
MAX 0«67 ﬂtnu 114
MIN 5.25 3«00 w01
* SUMMARY WITH QUTLIERS REMOGVED
CoLs © CoLs C COL. O
(X 10EG) (X 1QEO) {x 10E=8)
MEAN Ted8 .00 + 55
RANGE 400 S-DU ¥, r29
MAX Geb7 6.00 v 71
MIN 3.00 el

25



HOST MEDIATED ASSAY REPORT SHEET

CO.POUNDE FDA T1~45

DRGANISME SALMONELLA 6-46

LOBE LEVEL! POSITIVE CONTROL = DMN = 100 MG/KS

TRIATMENTI IN VIVOe ORALy ACUTE

DATE STARTED! SEFPTEMBER 22, 1972

A e C )
TOTAL NOw MUTATION
ANTIMAL RAW LFU X TOTAL €FU X MOTANTS K FRE (L/78)
HUMBER 1OET/046ML  L0ES/L1.GML  AQEQ/L.0ML X 1DE-8
1 1g.10 J3.1E 51,00 28,59
Z BT«70 .62 07.00 10.09
3 59,10 5485 62,00 6429
i 5540 9.23 F05.0D 11,70
5 23,50 3,92 64,00 16,34
& Bt oSG T8 TELQU 1n.42
7 38.00 £33 1104G0 17.37
sbe OF DEAD AMNIMALS EQUALS i
10 QF CONTAMINATEL EQMALS 1
TOTAL CFU GUT OF RaMGE EaUsLS 1
COL. & CoL. C CGLi o
(% 10€s) {X 1020} (X 10E=3}
MEAN 7.6% 87,14 14,40
RANGE E+67 48,00 22429
KMAX 9.85% 11G.00 28459
MIN Jel8 62,00 629
« * SUMMARY WITH QUTLIERS REMOVED
CoL. @ coL. € CoL, O
(X 10E&) (x 10E0) {X 10E-3)
MEAN Tell 86.50 flzcﬂﬁ
RANGE 5.9% 48400 11,07
MAX G085 1i0.00 1737
MIM i TR 02.00 Ee29

26
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HOST MEDIATED ASSAY REPORT SHZET

COMPOUNDY FDA T1-4F

DOSE LEVEL: LOW = 4425 MG/KG

TREATVENT: IN VIVOr ORALe ACUTE

A

ANIMAL RAW CFU X
NUHMBER 10E7/0.6ML

19.20
24.30
15440
25.20
AG+£0
15.29
18.50
20.990
al.70
32.30

D =N & A

[y

WG« OF ANINALS EQUALS

MEAN

RANGE

MAX

MIN
NG QUTLIERS

-

B

TOTAL CFU X

15

LOEB/1.4 0L

Je2h
UhoelD
3.07
4,20
Geld
2453
Sel12
Je48
Se28
5435

COL. B
(X 10E8)
3,95
2485
S35
2453

ORGANISME SALMONELLA Geus

DAYE STARTED: SEPTEMBER 22, 1372

C D
TOTAL NG MUTATION
MUTANTS X FRE (C/9}
10EG/1.0ML X LoE-8

&,0C 1.87

1,00 " «25

7.00 228

.08 e 20

ll.utl e, tI?B

3.00 1eiR

6,00 1493

S.00 1,00

7400 1.32

L.,00 . v 7L

Clls € COL. T
{X LDEQ) (¥ 10E=8)
440 1.20
6400 2.00
7.00 2.28
1,00 a2t

27
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HOST MEDIATED ASSAY REPORY SHEET

COMPOUNDE FDA Ti-45 ORGANISME SALMONELLA G=%6

LOSE LEVEL: INTERMEQIATE = 42450 MG/KG

TREATHMENT: 1IN VIVOr ORALY ACUTE DATE STARTED: SEPTEMBER 224 1972
A B ¢ o
TOTAL WO MUTATIONM
ANTIMAL, Ral CFL X TOTAL CFU X MUTANTS X FRE (L7221}
HUYBER lﬁEIfﬂlEML_ 18E&/L 0L 10E0/1.0ML » log=-8
)| £3.70 34595 1,00 : -l
2 31.50 S.85 £2.00 . D8
] i4.70 2+45 £.00 B2
i 17,50 2492 200 169
5 30.70 G.l2 .00 i 78
2] ipa70 2.78 340D 1.0R
7 .00 1,33 Selif) 2225
8 17«30 2«88 5.00 1.68
g 23e73 .05 2,00 51

WO OF ANIIMALS EQUALS 9 '
SAMPLES &ITH ZERC SUTANTS EQUAL 1

CoLe © COLs € Cols D

(X L10EA) (X 10ED) (% 1DE=n)
MEAM Jelhi 2467 o DY
RANGE S22 400 2404
MAX 5.25 B.00 225
MIN 1.33 1.00 25

NG QUTLIERS

-

28
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HOST MEDIATED ASSAY REPORT SHEET

COPOUNDS FUA Ti=-ub

JOSE LEVELY LD5 =~ 42540 MG/KG

TREATMENT: IN VIVOr ORALs ACUTE

A

ANIMAL
RUABER

RAW CFU X

12,30
12.90
22.70
20

T+00
26430
12.%0

b AR T i P L I

O« OF ANINALS EGUALS

10ET/0e6ML

B

TOTAL CFU X
10EB/3+0iiL

2.05
215
378
3.95
1.17
44,38
2415

7

NOe OF CONTAMINATEL EQUALS 1
FOTAL CFL CUT OF RANGE EQUALS 2

MEAN
RANGE
MAX
MIN

MEAN
. RANGE
MBX
MIN

COL. &
{X 10E8)
2«80
J.22
4438
1ai7

* SUMMARY WITH OUTLIERS REMOVED

LCOoLe @&
(X 10c8}
2e93
322
4.38
17

C

TOTAL NOw
MUTANTS X
10EQ0/1.8ML

5,008
4,40
3400
.00
24,00
5400
3,00

CoOLe €

{X 10E0)

3.86
4400
5400
2,00

COi, C
(X 10£0)
3467
4400
6400
2,00

ORGANISM: SALMONELLA G-i4b

DATE STARTED: SEPTEMBRER 22, 1972

0
MUTATTON
FRE (C/B)
X L0E=8

2 o 44 *
1.86
.79
1,01
1.71
137
1,40

COL. D
(X 10E~-8}
1,51
1.65
2.4
7S

COLe T
(X 10E=A)
1435

“ 1407
1.86

+«79

23



P p—

HOST MEDIATED ASSAY REPORT SHEET

COLPOUNDE FUA 7)=4s ORGANISM: SALMONELLA G=4b

UGOSE LEVEL: LOV = L4425 MG/KG

TREAT#ENT! IN VIVO» ORAL» SUBACUTE DATE STARTED: SEPTEMBER 22, 1972
A 8 c )
TOTAL NO MUTATION
ANIMEL, RAW CFU X TOTAL CFU X MUTANTS X FRE {(C/%)
NUMBER 10ET/0.HML L0ES/ L Ul 102071+ 0ML X 10E=8
1 4G, 50 B30 2,00 + 24
2 25,50 ' 4.25 3,00 : .71
3 ZBe£ED Ealt7 1,00 +15
4 35,70 5.95 3.80 !
7 25400 Hel7 3400 W72
& 35,00 5450 5,00 -1
7 34420 5. 70 .00 W53

NO« OF ANIMALS EGQUALS 7
MOs OF COMTAMINATEL EQUALS 3

CoLs b COLe C COLe D
(i 1UEs) (X 108} (% 10E-2)
MEAN Se76 2486 + 54
RANGZ held ite 30 « 718
MAX 8430 S5+80 W91
MIKN 4,17 1,60 w15

1O CUTLIERS

30
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HOST MEGIATEDR ASSAY REPORT ShEET

LOPOUNDY FDA 71-45

COSE LEVEL: INTERMEDIATE =~ G2.50 MG/KG

TREATHENT: IN VIVOs ORAL» SUBACUTE

A

AMIMAL RAW CFU X
NUMBER 10E7/De6ML

15,70
B4g,00
Gag.20
H4B.00
44,40
.00
47410

SN T g e

rG» OF ANIWALS EQUALS
NOe OF CONTASMINATED EGUALS

B

TOTAL CFU X
10E&/1 4 Ol

3,12
7433
8403
800

ToltD
7413
7485

H

TOTAL CFU CUT OF RANGE ZaUALS 2

MEAN

RANGE

MAX

MIN
w0 OUTLIERS

COLs &
{X 10E3)}
690
4e22
8a03
Jel2

ORGANISMI SALMONELLA G=46

DATYE STARTEDS SEPTEMBER 22, 1972

¢
TOTAL NG
MUTANTS X

10E0/1.0M0L

3,00
3.00
4,00
4,00
1,00
5,00
<00

COLe C

{X 10E0}

3.14
4.00
5.00
1.00

B
MUTATION
FRE (c/8)
X 10E=8

98
olil
«50
» 50
o 16
» 70
25

"CQLs [
{Xx 10E-8}
J40
53
+ 96
W14

3



HOST MEDIATED ASSAY REPORT SHEET

COMPOUNG: FDA 71-05

GOSE LEVEL: LDS = 425.0 MG/KS

TRZATHENT: IN VIVDs ORALy SUBACUTE

A

. ANIMAL
’ NUFBER

26410
3z.10
25,90
25,30
26250
- B2.29
25,10
24N

o - F Lin e

ME AN
. RANGE

MAX
! MIN
[

: ME AN
- RANGE
) MAX

Y | MIN

]

—
'8

RaW CFU X
10E7/0.6ML

MO« OF ANTMALS EQUALS
A0, OF CONTAMINATEL EgbilLs 2

B
TOTAL CFU X

L0EB/1 404l

i,35
S35
.32
25
o4
Sed7
e18
4.40

8

COLa i
{x 10E8)
heSH
1.18
Se37
heldl

ORGANISME SALMONELLA G~i6

* SUMMARY WITH OUTLIERS REMOVED

COL. B
{4 10E&}
.03
1.1%
Sel7
iyl

C 1)
TOTAL NO» MUTATIONM
MUTARTS X FRE (C/R)
10E0/1.CML X 10E~8

3,00 « 69

3,00 + 56

2400 W46

5,00 . 1.18

J¢00 168

4,00 2 75

2400 LY

4.00 51

CoLs € Col. D
{X 10ED) (X 1pE=~2)
1.25 o 7L
3.00 w7}
S« 1,18
2.00 sl
CoL. C COL« D
(X 10ED) {x 10E=8}
3.00 «B65
2+00 v .EE
4,00 « 31
2.00 _ -]

DATE STARTED: SEPTEMBER 2z 1972
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA Ti=45
DOSE LEVEL: NEGATIVE CONTROL = SALINE
TREATWENT: IN VIVO» ORALr ACUTE

A B C
TOTAL CFU TOTAL
ANIMAL RAW CFU X SCREENED X RECOMBINANTS
NUMBER LpES/ L. GML 10E5/1..0ML £ 1e Gl
i TE6 07 1 79 4400
= 672400 &7 1.00
3 £81.00 +68 220
4 132400 i 00
5 B&Z2.00 « 56 2,00
6 212.03 2l d.
s 232,40 23 O
8 AU, 00 YL 2.00
TOTAL 4,72 13,00

MOw OF ANIMALS EQUALS 8
ti0s OF CONTAMINATED EQUALS 1
TOTAL SCRECHED OUT OF RANGE EGU&LS 1

MEAN C/MEAN B = 2475
COLe B CoLes C
(X 10GE5) {X L10ED}
MEAN +59 1463
RANGE .63 400
< MAX o Bl " 4,00
MIN 21 Oe

MG QUTLIERS

ORGARISME SACCHAROMYCES D=3

D
RECOMR/CFU
SCREEMNED X

10£=5

5,049
1+4%
F 00
2473
X.58

EM.« D
(¥ 1L0E=-%)
2.27
S.00
S«09

(1]

DATE STARTEDR: SEPTEMBER 1, 1972
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HOSY HECIATED ASSAY REPORT SreEY

COMPOUNDT FOA 71=45 ORGANISM: SACCHARCMYCES Dw3

COSE LEVEL: POSITIVE CONTROL = EMS = 350 MG/KS I.k.

TREATHENT: IN VIVOr ORALre ACUTE GATE STARTED: SEPTEMRER 1+ 1973
A B [ B
TOTAL CFUL TOTAL RECOME/ZCFU
ANIMAL RAW CFU X SCREENED A RECOMBINANTS SCREENED ¥
NUSBER 10ES/1 e GMiL LO0EB/1. 0L ZiJ0ML 10E=S
1 £81.00 58 4,00 S.87
3 £32.00 29 15,00 65,07
L 36T 400 o 3T 12,00 32470
5 S62.u{ + 28 14.00 29l
& E24.00 252 22,80 41,90
7 87140 287 lao,00 18,37
8 211.(9 2l 1i.00 5Pa.13
9 ST 57 8,00 2495
10 77300 « 77 3400 2,88
TOTAL 5.5 127,00

HQe OF ANIMALS EQUALS 1o

MEAN C/ZMEBN B = 23409
COL« s Coia € £oLs O
(X 10ES) {X 10E0} {X 10E=S}
MEAN 55 12.70 58.67
RANGE e 66 19409 6119
« MAX « 87 ‘e2+00 ﬁﬁnﬂ?
MIN .21 5,00 3228

MO OUTLIERS

L, -l

| ——

=11

QP



GP

HOST RECTATED Assay REPORT SHEET

CONMPOUNDE Fog 71l=458
vOSE LEVEL: Loy = He25 MGAKG
TREATHENT: I VIVOr ORAL, ACUTE

& B
TOVAL CFy
ANIMAL RAW CFU X SCREENED Y
MUMBER lﬂEﬁfltﬁML IOES/L . gvil
1 695400 «69
£ 523.010 #D2
3 61,006 1.
4 512,460 «5]
5 71700 72
& B25,00 1 B2
7 Bly,on «Bl
8 803.00 » 50
TOTAL 4,55

NOe« OF ANIMALS EQUALS 8
TOTAL SCREENED ouT OF RANGE EGUALS

MKEAN C/WEAIN g = Te25
COL.e i3
{X 10E5)
MEAN 57
RANGE 28
MAX 72
MIN 45

NO. OUTLIERS

ORGAMIgM: SACCHAROMYCES [=3

DATE STARTED: SEPTEMRER 1, 1972

c (o]
TOTAL RECOMAascFL
RECOMBINANTS  sCReenep x
f.t « GRIL 19E"'5
7500 10,07
Sa00 Be74
4.00 B.68
6,00 1l.72
6,00 8,27
EIDG 3'2[’
4.00 Te78
1,00 1.5%
23,00
2
COLs € CoL. D
(X 16E0) iX LoE=S}
Held . ?-lg
6.0 BT
7400 11.72
2«00 I.99

35
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HOST MEUDIATED ASSAY REPORT ShiET

COMPOUND: FDA T71l=45 QRGANISMT SACCHAROMYCES D=3
DOSE LEVEL: INTERMEDIATE = 42.50 ML/K6

TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED: SEPTEMBER 1, 1672

A g c it
TOTAL CFU TOTAL RECOMRB/CFL
ANIMAL RAW CFU X SCREENED X RECOMBINANTS SCREENED X
HUWBER 10ES/1 .G 10E5/1 . 0NL. FLabiag, igg=-5
b T07.00 s 71 S.00 o284
2 860. G0 85 1¢,00 11,63
& 438+C0 e 1.00 2a23
4 648.00 «B1l 4,00 . BaHB
=] 238.010 29 1,00 BT
(] B23.00 252 3.00 DaT4
T B04.00 2B 4,80 Heb2
& aTz. 00 « 87 12,00 12,75
TOTAL .90 2E.00

Os QF ANIMALS EQUALS a8

TOTAL SCREEMED OUT OF RANGE EQUALS 2

MEAN C/MEAN B = 776
COLe B COLe € COL. B
{X L0ES} {X 1DEOD) (X 1QE=5)
MEAN +81 be 5 6479
RANGE « 58 11,00 11,18
A X 87 ;Eipﬂ 13!?5
MIN 029 100 228

NO OUTLIERS
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HOST MEQOIATED ASSAY REPORT SHERT

COIRPOUNDS FDA 71=45

COSE LEVELS LD5 = 425.0 MNG/KE

MO« OF ALIVALS EQUALS g
TOTAL SCREENED QUT CF RANGE EQUALS 1

MEAN C/MEAN B = 6450
COLs E CoLs C COLe D
(X 10EH) (X 10E0) (x 1QE=S)
ME AN 63 Gell 6.63
RANGE 36 600 $a32
MAX i E,BD 11,407
MIN w42 2,00 2.74

NO OUTLIERS

ORGANISM! SACCHARQMYCES D=3

TREATHMENTY IN VIVOr ORALs ACUTE DATE STARTED: SEPTEMBRER 1, 1972
A 5 ¢ D
' TOTAL CFU TOTAL RECOMB/CFU
ANIMAL RAw CFL X SCREEMED X RECOMEBINANTS SCREEMEDR X
KUBER 10E5/1.0M0 10ES9/1 .08 £1.0080 10E=-5
1 729.00 73 2,00 2470
2 T85.00 « 78 4,00 B.10
3 TU2a.0l o 75 &,00 B.0%
4 BT 00 W55 2400 3pﬂg
5 723.00 v TR Ba00U 11.07
[ 6cB.00 57 4,00 599
7 L62.00 W6 2. 00 Had3
& §21.00 242 00 9,50
g o LY «51 5,00 Q0,73
TOTAL, 5 eB9 37.00 ‘
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HOST MEDIATED ASSAY REPORT SHEET

COFPOUNDS FOA 71=48 ORGANISM: SACCHAROMYCES D=3

LOSE LEVELS LO% = 4425 ME/KO

TREATHENT: IN VIVQO: ORAL» SUBACUTE DATE STARTED: SEPTEMBER Le 1972
A B c C
TOTAL CFU TOTAL RECOMB/CFU
AN TMAL RAWw €FU X SCREENED X RECOMEINANTS SCREENED X
WU BER 1DES/1.0ML L10ES/AL.0ML FL.0ML 10E-%
1 566400 57 4.00 7.07
£ 6U2.00 : oG4 &,00 By 235
3 BEedel03 53 3.00 S.68
4 £31.01) 59 4.00 b 77
5 47300 o7 4.00 PalS
[+ Lad,.00 v UG 1.00 248 *
7 571,01 57 5.00 E-?ﬁ
& E20aG0 a52 o .00 a7
TOTAL Ge2T 2d.00

wOs OF ANINMALS DRUALS 8
TOYAL SCREEMNED QUT OF RANGE EQUALS &

wEAN CAMEAR B = G52
COLe & COL. © Coks D
{4 1BES) (X 1GED) (X 10E=F)
MEAN oSl 3,50 Bakd
RANGE el 400 fHe28
MAX -1 5400 B.76
- MIN a0 ‘1.00 2e4R

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 6 s 24
Cols B COL. € £oL. D
(X 10ES) (¥ 10ED) (X 10E~5)
MEAN 256 3.86 607
RANGE 217, 2,00 3407
MAX o5 5e00 BeT6
MIN o7 3400 . B.68

a8



HOST MEDIATED ASSAY REPORT SAEET

COMPOUMNDSY FDA 71-85 ORGANISME SACCHAROMYCES D=3

SOSE LEVEL: INTERMEDIATE = #2450 MB/RG

TREATHENTS IN VIVOe ORALr SUBACUTE, DATE STARTED: SEPTEMBER 1. 1972
A B C D
TOTAL CFU TOTAL fREEGMEfCFU
ANIMAL RAW CFU X SCREENED X RECOMBINANTS SCREENED X
HUMBER 105511] oML 10ESS L 00 Flalivl ige=-5
i Ru2.00 o 54 5.00 D.23
2 69T 00 aTd 4,00 EeTH
3 S4JedD « 5t 4.00 737
L 62200 62 2.00 2.22
E 57800 «58 3,00 5'19
[ 504,010 » 20 6,00 11.9%
7 584500 «58 5.00 8+56
8 BS4400 +59 4,00 673
TOTAL 4466 33,00

nDs OF ANIMALS EGQUALS 8
TOTAL SCREENED OUT OF RANGE EQUALS 2

VEAM C/MEAN B = T«08
COLe B COLs € LOLs D
(X 10E5) {X 10E0) (X 10E=5)
MEAN +53 4413 7424
RANGE 19 5400  Beb9Y
MAX o 70 _ bsDD 11,99
) MIN « 50 2.010) 322

NO OUTLIERS
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ROST MEGIATED ASSAY REPORT SHEZET

COYPQUNDs FDA T1=43

LOSE LEVELS

LDS = 425,00 MG/KG

TREATHEMT: IN VIVOe QRAL» SUBACUTE

ANIMAL
WUHBER

D =) O O E g e

TOTAL

A

RA¥ CFU X
10E5/1. CML

S0U.LD
581.0G0
629,00
B21s61E
B75400
555,00
656407
5E23.00
GO2.07

WO QF ANINALS EQUALS
Qs QF CONTAMINATED EQUALS Y

HEAN CAYEAN B =

NGO OUTLIERS

-

ME AN
RANGE
MAX
MIN

B
TOTAL CFU
SCREENED X
10E5/% . ORI

+ 50
e 50U
oHI
B2
57
»55
. 1-
«0E
e

5.06
9

Te91

COL« B

(X 10E5}

« 0B
ol
-1
19

c
TGTAL

RECOMBINANTS

ALe Gl

4,00
&,00
4,00
4,00
T.00
4,00
6,00
3.00
<.00

40,00

COL. €
{X 10ED)
o 44
C.08

" 7400
2«00

ORGANISMY SACCHAROMYCES D=z

DATE STARTED: SEPTEMBER 1» 1972

5

RECOMR/CFU

SCREENED X
10E~5

T7e0n
11,98
636
Bt
12,17
7.21
H.15
5,74
4,07

cols D
(X 10E=5)
7.89
Ba1l
12,17
4e07



3. Toxicity Data ~ Test II
a. Acute toxicity data

Compound FDA 71-45 was prepared as a 18.9% {w/v)
suspension and administered aorally to a group of ten male rats (average
body weight 226.8 grams) at a single dose of 5000 mg/kg.

No signs of toxicity or abnormal behavior were
observed in the seven-day observation period. Mo deaths occurred. At termina-
tion all animals were Killed and on necropsy no gross Tindings were observed.

The acute oral LDg, for compound FDA 71-45 is
considered to be greater than 5000 mg/kg.

b. Subacute toxicity data

Compound FDA 71-45 was prepared as a 28.5% (w/v)
suspension. The test substance was administered to a group of five male
rats {average body weight 365.5 grams), dailly for five days at a dosage of
5000 mg/kg per day. HNo signs of tox{city or abnormal behavior werse observed
in the five-day period of compound administration or in the observation period
which fellowed. The totail pericd of observation was 14 days when the animals
were terminated and gross necropsies performed. Minimal signs of toxicity
appearedi consisting of slightly rough fur, decreased activity and light
colored stools (presumably due to coloration of the compound). No gross
pathologic evidence was observed a£ necropsy. .
The 14-day subacute oral Lﬂsn for compound FDA 71-45

is considered to be greater than 5 grams per kilogram.

@ BIONETICS 4l



c. TOXICITY DATA SHEETS
CONTRACT FOA 77-268
COMPOUND FDA 71-45
SYNTHETIC SILICA '
TEST I1

@ BIONETICS | 42



ACUTE
TOXICITY DATA
CONTRACT FDA 71-268
COMPOUND FDA 71-45
SYNTHETIC SILICA

Solvent: 0.85% saline
Dosage Form: Suspension
Animals: Male rats with an average hody weight of 226.8

grams. Al7 animals were observed for
seven (7) days.

LDED: Could not be determined at & dosage of 5 grams per
kilogram. The LI::.,_,.“:I js greater than 5 grams per
kilogram and there was no abnormal gross pathology

on the animals used 1n this study.
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SUBACUTE
TOXICITY DATA
CONTRACT FDA 71-268
COMPOUND FDA 71-45
SYNTHETIC SILICA

Solvent: 0.85% saline
Dosage Form: Suspension _ _
Animals: Male rats with an average body weight of 226.8

grams. A1l animals were observed for

seven (7) days.

Dose # Dead _
ma/kg # Animals Signs of Toxicity
5000 6/10 S1ight signs of rough fur,
reduced activity, and pale
appearing feces.
LDcy: Could not be determined at a dosage of 5 grams per

kilogram per day. The LDgq is greater than 5 grams
per kilogram per day. There were no gross signs of

pathologic aTteration in the.animals used in this study.

@ BIONETICS



. Host-Mediated Assay - Test II
A1l three indicator strains were tested in acute and
subacute runs with a new high dose of 5000 mg/kg. No indications of genetic

activity were observed in any of the tests.

David Brusick

@ BIONETICS 45



a. HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-45
SYNTHETIC SILICA
TEST 11

[H s
L] BIONETICS
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SRUTS:.5
I

- E-a

STOP

-
|

HGST MEDIATED ASSAY

SUMMARY SHEET

COMPOUND: FDA T1=U5

SALMONELLA

- NC

SACCHAROMYCES D=3

TALS30 G=-U46
HHF MFT/MFC MMF MFT/MFC MRF MRT/MRC
(X 1CE~8) (X 10E-8) (X 10E=5D

ACUTE
NG ' 1.64 1.00 13.02
PC 72.14 43.99 82,84 82,84 gL, 80 4,21
AL _ 0. 0. a. 0. 0. Q.
Al . 0. 0. 0. o, 0,
Al 0, Q. 0. _ 0. g, J.
SUBACUTE g
NC 1,64 1,00 13,02
51 . 0. 0, 0. g. _ 0. C.
51 0. 0. 0. 0, 0. a,
SH 1,82 1.11 .62 .62 12,49 .96
IN VITRO TAL530 G-U5 i D=3

¥ % CONC $ SURVIVAL R X 10ES
PC

TE1arist C1/60/40 t1- #hGT3AGT 1807



STOP
S3RU'S:. S

HOST MEDIATED ASSAY

; x SUMMARY SHEET
COMPOUND: FDA T1-45
SALMONELLA
o TAL53D G=86
MMF MFT/MFC MMF MET/MFC
X 1l0E-8) {X 1GE-B)
ACUTE
NC 2.38 : .96
PC ©o32,Th 13.76 80.22 B3.56
AL 0, ., 0. 0,
Al 0. 0. G. 0.
AH 1. Eg 4?9 -9‘# -f -93
SUBACUTE
NC 1.00 _ 1,00
| SI. A pd P -y ﬂ » . PR ﬂ - L x . - U.. w -.i’ﬁ "
3 | . . 0, 0. 0. Q.
SH ~ o, 0. 0. 0.
IN VITRO TAL530 G-46 ' -3
. % CONC
NC .
PC ~

¥ SURVIVAL

SACCHARCMYCES D-3

MRF MRT/MRC
(X 10E-5)
15.63
132,42 8.47
Q. - 0.
0, 0.
9.68 .62
1,00 _
o, o T
0, 0.
R X 10E5

Py:0019T EL/G0/%0 tUv ZiBiTv igar AT

#1100



b.

[E BIONETICS

HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-45

SYNTHETIC SILICA
TEST 11

49



HOST WEDIATED ASSAY REPURT SHEET

COMPOUNDY ‘FDA 'T1-45 GROANISMI SALMONELLA TAlS3.
DOSE LEVEL: NEGATIVE- CONTROLi = SALINE:
TREATMENT: IN VIVO, ORALy. ACUTE DATE: STARIED! -FEBRUARY 20, 1974
A | 8 c 0
: ’ TOTAL NOw. MUTAT ON
ANIMAL! RAW CFU X 'TOTaL, CFU X.  MUTANTS X FRE. (C/B)
NUMBER 10E77D ML 10E8/L.0MLi - 10E0/1,0ML, X loe-8
e BT« T 9,62 - 28400 2491
2 75,90 12,65 32,00 2483
| aa.80 14,60 35,00 2436
& 4T, 70 T.95: 23400 2489
5 49,60 . B2t 25,00 3,02
6 69400 11450 2he (0 2,09
T 5760 9,60 124060 1.25
-8 72,10 12,02 27400 2425
9 Té.50 {2.42 - 22400 1,77
10 65.19 10495 o 30400 2a74
NG, OF ANIMALS. EQUALS. 10D -
£oLy B .. GOLs C COLy D
“tX 10E8) (R 10ED) X 10E-§)
MEAN 210,98 25,80 2438
RANGE . 685 23400 1eTT
WAX .!.#l'ﬁﬂ 351?“ §.132.
MIN 1455 12,00 1228

 NO OUTLTERS
sioP
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HOST MEDIATED. ASSAY REPORT'SHEET'

COMPOUNDT FOA 71-45: ORGANISM? . SALMONELLA TA1S3.
DOSE LEVELT POSITVE: CONTROL: .~ DHN =< 100 MG/KE

"TREATMENT: IN VIVOs ORALs ACUTE QATE: STARTED: FEBRUARY 204 1974
A . B € D
' _ : TTOYAL NOW MUTAT TON
ANTMAL: RAW CFU X TOTAL: CFU X MUTANTS X FRE. (c/8}
NUMBER- LBET/048ML:  T102B/1.0ML. . 1OEO/IGOM X JDE-B
3 66,30 1088 ‘255.00 23443
2 38,00 "6¢33. 142,00 22,42
i3 87470 11.28 281,00 24,490
4 81.20 9453 372.00 39,92
5 58,80 _ 9480 3ST.00 36443
6 50,20 8,37 1109.00 13,03
T 15,80 12463 690,00 54,62
4 53480 .. TBa9T. 332.00 37403
9 62.90 .1“!4_3 267+09 : 2514?-
10 75400 12,50 838,00 51,06
NO» OF ANIMALS EQUALS  IU
. EOLy B COLs G ‘COL« D
- {X. 10EB) (X JOEQ) . (X 1DE=B} -
NEAN. 10408 3hd o330 32.74
RANGE: . T8ed0 581400 41459
HAX 12463, 690.00 54,62
MIN "6.33. 104,00 ‘13403
NO DUTLIERS - T ' T
SToe: |
- 51
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HOST EDIATED ASSaY REPORT SHEET

COMPOUND: FOd Tl-i5 OAGANISM: SALMON:LLA TAlS3.

DOSE LEYEL: HIGBH ~ 400U #H6/%6

TREATHMENT: IN VIVOs Oias aCUTE DATE <TARTEJR FEBRUARY 24, .19 4
A B c ' 0
: TOT..i. NOs MUTLT;ON
AMIMAL AAwW CFU X TOTar, CFU X MUTANTS X FRE C/BY
NUMEE - 10ET/us ML LO0EB/la0ML " 10E0/T.0mi A 1oE~8
1 Fhaly 15,63 33,00 Zelir
- E ' ﬁgii;}i." ’ 11.:’55 ’ HE-{“} ' E To ok
3 BB.BU 4.8y 29,00 1a96
4 109.95 18432 3100 159
5 BB.T 1%a78 22a 00 1,49
& 116,5, 1 442 26,00 1,34
7 T8y ny 13.05 . 23,00 1,75
8 94,00 . - 1s5.87 3509 2423
o 859 les32 24200 1.68

ND- OF ANIMALS -QUALS S
TOTAL CFU OUT OF RuqBE tuUn_

CRLhe T COLe C COL, D

A DY (X lﬂ;ﬁ] (% ligE=»)

»EaN ' 15429 26433 Le 59
i IR ' ' Tabts 1§.pu ' 1,42
oA 15,42 3000 -
TN 13.s5e 22a 0t 1.34

ol 4 SUMM WY WITe GEI_IEHS REMOVED

Col. - Qﬂ;. c COL. D

{5 lyEo) (x loEWw) !K LIE~8)

wEAN o o 15 o 73 ’2?.@? ' ieTH
f?H:"-'G'-'. ez’ 1300 .ﬂg
=AYy 15,42 35,00 2,23
CIN - 1ss 22400 1.3

sTop
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HOST MEDIATED AS5AY REPORT SHAEET

COMPOUND: FDA T1-45 ORGANISM! SALMONELLA TALS530

DOSE LEVEL: NEGATIVE CONTROL - SALINE

TREATMENT: EN VIVO, ORAL, SUBACUTE DATE STARTED: FEBRUARY 22, 197%
A 8 C D
TOTAL NO, MUTATION
ANIMAL RAW CFU X  TOTAL CFuU X MUTANTS X FRE (C/B)
NUMBER 10ET/0.6ML 10871, 0ML 10ED/1.0ML X 10E-8
1 &6.80 14,47 £1.00 3.53 S
S 2 .112.30 15.72 37.00 1.98
3 118,00 19,67 13.00 L97
Y 76.00 12.67 27.00 2.13
5 80.60 13.43 11.00 .52
6 101,60 16.393 24,00 1,42
7 126,40 21,07 31.00 1,47
8 51.%0 .58 15.00 1.75
9 g4.70 14.12 13,00 1.35
14 156,60 26.10 26,00 1,00

NG, OF ANIMALS EQUALS 10

L]

CoL. B coL. C ColL. D

(X 10E8D (X 10E0> (X 10E-8)
ME AN 16.556 26,00 1.64
RANGE - 17.52 40,00 2.71
MAX 26.10 51.00 3.53
MIN 8.58 11,00 .52

¥ SUMMARY WITAd OUTLIER: REMCVED

coL, B . COL. C COL. D

= (X 10EB) {X 10EQD {X 1OE-B)

MEAN 16,81 a3.2°¢ 1.43

RANGE 17,52 25.00 .11

MAX 26,10 37.00 .13

L . MIN : §.58 11,00 i .§2
STOP

5RU'S:.6
I rl

L]
H
1
-
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HOST MEPIATED ASSAY RCPORT SAEET

COMPOUND: FDA 7145
DOSE LEVEL:

TREATMENT: IN ViVO,

A

AMIMAL
MUMBER

100,00
63,10
60.10
80.80
4,90

101,60
29.00

105,60
90,40
4,50

NO. OF ANIMALS ETUALS

D o] Onh Ll N

[

MEAM

RANGE
MAX

MIN

* © MEAN

RANGE

MAX

MIN
STOP :
SRU'S; .G

JRO

r#D00Y E S
!

=X0T NOT FOUND

RAW CFU X
10E7/0,6ML

ORAL, ACUTE

g

TOTAL CFU X
10EG/1.0ML

16.67
13,52
16.02
13.47

7.48
16,37
11.50
17.60
15.07
12.42

10

COL. B
X 10E8)
13.17
10.12
17.60

T.48

i SUMMARY WITH OUTLIERS REMOVED

coL. 8
(X 10E&D
13,36
- 10.12
17.60

7.48

ORGANISMI SALMONELLA TA1S30

POSITIVE CONTROL - DMN = 100 MG/KG

DATE STARTED:

C
TOUTAL NO.
MUTANTS X
10EQ0/1,OML

660,00
1008.00
812,00
772.00
299,00
1272.00
135,00
1356,00
759.00
827.00

CoL. ¢
(X 1GEQD
G34,00
1336.30
1635.00

299.00

CoL. C
{Xx 10EQ)
856,11
1057.00
1356.00
299 .00

FEBRUARY 22, 1974

D
MUTATION
FRE {C/B2J
X 10E-B

36,00
95,85
81.06
57433
33.95
142,17 *
7?;0'“’
50,38
66 .60

COL. D

{X 1DE~-8)
72,14
106,17
142,17
36,00

COL. D
{X 10E~8)
6,35
53.65
5. 85
36.00
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HOST MEDIAYED ASSAY REPCRT SHEET

COMPOUND: FDA 71-45 o ORGANISM: SALMONELLA TAl%30

DOSE LEVEL: HIGH - 5000 MG/KG

TREATMENT: IN VIVG, ORAL, SUBACUTE DATE STARTED: FEBRUARY 22, 1374
A B ¢ D
. TOTAL WO, MUTATION
ANIMAL RAW CFU X TOTAL CFU X - MUTANTS X FRE (C/8)
NUMBER 10ET7/0.6ML 10E8/1.0ML 10EQ /1. 0OML X 10E-8
1 68,70 11.45 31,00 2.71
Z 174,40 29.07 24,00 .63
3 £5.70 10.95 19,00 1.7k
4 207.00 34,50 42.00 1.22
5 91. 40 15.23 42,00 2.76
6 151,20 25.20 249.00 1.15
7 68.70 11.45 27.00 2,36
NGQ. OF ANIMALS EQUALS 7 ‘
N0, OF CONTAMINATED EQUALS 1
TOTAL CFU OUT GF RANGE EQUALS 2
COL. B CoL. C coL, b
{X 10E8) (X 10E0D) {X 10E=-8)
ME AM 19,69 30.57 1.82
RANGE 23.55 23.00 1.93
MAX 3k, 50 42.00 2.76
MIN 10.95 19,00 .83
NO QUTLIERS
STOP
SRU'S: .6 "
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HOST - ENIATED ASSAY REPOGRT SHEET

COMPOUNDt FR4 T1wess D4GAN]ISHE SALMONILLA G-i6

DOSE LEVEL; MEGSTIVE COMTROL = Sl NG

TREATMENT! IN VIVO. ORAL. ACUTE DATE ETARTED:I UAXUARY 30, 1574
4 : 8 € 3
' TOTAL. NO« UT2Y7 oM
ANTMAL Raa CFU X TOT4_ CFL X MUTLNTS X FEE (Cr/B)
NLUMRE# 10E7/0.-ML 108671, 0ML 106071, 0ML £ IOE=p
1 60,30 16.05 15,00 1,9
E ggn'ﬁ'!:! . 16‘5? IEIGU ;?"1
3 95,57 15,92 15,00 =
4 71,3n 11,88 l5.00 1,35
5 G8h,9: . 15,98 11400 -1
& g, an 14,88 10400 #BT _
? SE.II'} E.EB T.Uﬂ |81
8 f4,20 10.70 13,00 1,21
i 104,90 17,48 Lo,00 £ 27
10

60,20 10.43 1o.00 1.00

MO, OF ANTMALS FQUALS S

CEOL. ChL. C CoOL, D
(X L0E®) (X 10EQ) (x IoE=5)
YEAN ' 1372 1220 . BA
FARBE i, ' 8,30 Q.00 92
Lh X 1T.a8 14,09 1,49
TN ALBE TalQd a7

NO OUTL TEFS
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HOST EDIATED ASSAY REPORT SHEET

COMPOINBY FD& T71=45 Q=GANISHM: SALMONTLLA G-a46

OOSE LEVEL:; POSITIVE oOMTROL. = DMM = 1n0 MG/ 06

TREATHEMT: TN VIVOs OHAL:r ACUTE DATE STARTEZ: AUARY 30y 1974
f 8. C D
TOTRL N MUTEZTTON
AMIHAL Bav CFJ X TOT4. CFU X UTENTS X FeE rCrsB)
NUMSER 10ET/047ML 10E6/1.0ML 10E0/1,0ML X 10E=8
1 90,80 15,13 631,00 41,70
2 Tha50 11,75 1314.00 111,42
3 B&,00 la,00 1462,00 164,43
4 105.5% 17,58 TS51, 00 42,71
5 83,90 . 13.98 1734,00 121,845
& BB,9n 1l4.82 1127.00 T6.06
7 83,00 13,83 G47 ¢ 00 68,46
A 53.14 Aa.BD B53.00 G&, 38
9 87,7- 14,62 ~1%,00 L2 .50
10 39,30 16,55 1261,00 Te,13

MO, OF AMIMALS TOU2LS 1

coL. 7 . COL. © CCoLe

: (X 1ae8y ix 10E0Q) (X 10F=9)
#EEN 14,11 1096.50 Bl .22
Ra-BF ; o 5,73 1073,00 Bl.16
AW 17.5R 1704,09 123,86
T By RE 631.00 Gia70

NO OUTILTERS
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rooPOUING
DISE LEVELY HIGH - =700 #0

TRE THENT:

ANTMAL
MUMEFE

=R I DR e T I S R

=
o —
»

SThE

T VIV

OF AMTHALS

2aRT EnTeTESL ASsAay TEPILT SHEET

Ti=t5

A TEN {
10ET AL+,

16145

?\;:.z.\._.'_, R

HS‘I-.'D
65,07
ETi:_:”'
Eial W
I?EJ-' "
N
T gl

137.5¢

ERST UL I

2 SUMMaRY WIT~ OUYT IERS REMOVED

mirala

e

5

ACUTE

Lo

TGTaL CFU X
108 /1,00

gt Tl
12.27
14,17
11,1°
1d4.5%
1140
15,07
13.=3
11,2

22n72

Clie

(x 1775
15,14
12.58
2395-“."
1l.00

B

Lo gt
]

LTI

I B

= o e

T

N A

* = F =
Al

]
-

neTE ATaWTERS

c

TOTA . MO,
MUT " MTS A
I0=0/1, 001

A I
g,00
2l 00
TO0
12.00
AL
16,00
13,40
Eg
G 00

CGLc c
£ 1o
14,9
4l a07
4% 09

Tl

enl, ©

(4 10E0)
li1.22
13,00
g

TeO0D

VIGENTSH! SaLMONCLLA G-46

ta U™ 30p 1974

B
MUT AT 7ON
Flg 1Cra)
NO1GE~B

.
w51
1,41
o
"E
s
l.f"!:.‘
o3
|:'E

E'{\g 4

CGF._. D
tx 17E==)
04

1,76
£479
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HOST MEDIATED ASSAY REPGRT SHEET

COMPOUND: FDA 7l-45 ORGANISHM: SALMONELLA G-hs

POSE LEVEL: NEGATIVE CONTROL - SALIKRE

TREATMENT: IN VIV0O, ORAL, SUBACUTE DATE STARTED: FEBRUARY 1, 1974

A . B ¢ )
TOTAL NG, MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0,.6ML 10E3/1.0ML 10E0/1.0ML X 10E-8
1 81.50 13.58 12,00 . B8
2 127.50 21.25 10,00 A7
3 81.60 13.60 14,00 1.03
Y 63,50 12.58 13,00 1,12
5 109,20 18, 2¢ 10.00 + 95
6 106.20 17.70 22.00 1.2%
7 77.80 12.97 26.00 2,01 ®
8 83.60 13,93 16.00 1.15
9 90,850 15.13 8.00 .53
NO. OF ANIMALS EQUALS 9
ND. OF CONTAMINATED EQUALS 1
COL. B S CoL, € CoL, D
(X 0E (X 10EQ) (X 10E-8)
ME AN 15,33 14,56 1,00
" RANGE 9,67 18.00 1.53
MAX 21,25 26,00 2.01
MIN 11.58 8,00 A7
% SUMMARY WITH OUTLIERS REMOVED
CoL, B " COL. C CoL. D
- (X 10E8) (X 10E0) (X 10£-8)
ME AN 15.62 13.13 .87
RANGE 9,67 14,00 LT7
MAX 21,25 22.00 1.29
MIN 11.58 8.00 AT
5 TOP
RU'S: .6

'y
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STOP
SRU'S:.6

HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA Tl=lS ORGANISM: SALMONELLA G=48
DOSE LEVEL: POSITIVE CONTROL ~ DMN = 100 MG/KG

TREATMENT: IN VIVG, ORAL, ACUTE DATE STARTED: FEBRUARY 1, 10T7#4

. ; . . . .

TOTAL NO. MUTATION
ANIMAL RAW CFU X  TOTAL £FU X MUTANTS X FRE (C/B)
NUMBER 10ET7/C.6ML 10EB/L.0ML 10E0/ 1, OML X 10E-8
1 191,90 31.98 2610.00 81.60
2 72,40 12.07 373.00 30.91
3 82.10 13,68 2015.00 147,26
4 168.40 28.07 2222.00 79.17
5 144,50 - 24,08 11958.00 g, 74
6 G6,60 16.20 2323.00 144,28
7 158,50 26,47 1384.00 52.39
8 124,80 20,80 2156,00 103,65
9 141, 30 23.55 1390.00 59,02
10 167.50 27.92 .22h83,00 80,34
NO. OF ANIMALS EQUALS 10
CoL. B ¢oL, € coL. D
(X 10E8) (X 10EDD {X 10E=~8)
ME AN 22,47 1791, 40 g2.84
RANGE 19.92 2237.00 116.35
MAX 31.98 2610.,00 147.26
MIN 12.07 30.91

' 373.00
NO OUTLIERS :

&0



5.0P

HOST MEDIATED ASSAY REPDRT SHEEY

COMPOUNDS FDa T1-45

DOSE LEVEL: HIGH ~ SO000 MG/KG

A B
ANIMAL: RAW CFU X TOTAL CFU X
NUMBER 1DET/0.EML ;ﬂEB!l.ﬁHL'
1 56,00 9,33
2 T0.50 11.75
| 95,440 15.90
4 99,85 16,63
s 63,90 10,65
& B8,50 14,75
T T1.50 11.92
MO, OF ANIMALS ERUALS T
NG. OF DEAD ANIMALS EQUALS 2
NOs OF CONTAMINATED EQUALS 1
COL. B
X 10E8)
HEAN 1299
‘RANGE T«30
MAX 16463
HMIN o33
LOL. B
i(x 1G6E5)
ME AN 13,38
RANGE TedD
MAX 16,63
KIN =" b )
\,

TREATMENT: IN YIVO,s ORALs SUBACUTE

ORGANISM: SALMONFLLA G-46

DATE SYARTED: FEBRUARY 14 1974

€
TOTaL NO.
MUTANTS X
lﬁEﬂfluF“L'

Ba00
T+00
9.00

Ts00

13,00
T«00
B.00

CoL, C
(X 10EG)
TuT1
8,00
13,00
5.0“

% SUMM&RY WITH OUTi TERS REMOVED
M _

CoL. €
(X 10ED)
6,83
4,00
9.08
5400

b
HUTAT ION
FRE (C/B)
X JOE-8

o 54
+60
«57
ot
1.22
k7
oh

CoL. D
{X lOE-8}
P-4

« 80
1.22
b2

COL. D
(X loE=a)
. «52
a2

Ok

¥
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S OP:

HOST MEQIATED ASSAY ‘REPORT SHEET

COMPOUNDY FDA Ti=45

DOSE LEVEL¢ NEGSATIVE CONTROL! ~- SalINE.
‘TREATMENT: IN VIVOs ORALv.ACUTE

A B-
ToTaL €EFU
ANIMAL RAW CFU X SCREENED X
NUMBER 10E5/1,0ML: 10E5/1.0ML
1 837,00 .-
2 542,00 .o 54
a © 955,00 »95
g 538,00 y.TY
B HBB, 09 69
& T42400 o Th-
T 479,00 268
B 655,00 65
9 462,00 : o R6
10 B29,. 040 - 283
TOTaAL - 653

NG, OF ANIMALS EQUALS 1D

MEAN C/MEAN B :=: 15463
B CoL, B
- X 10ES) -
‘MEAN .«65
RANGE: . a9
MAX .«95

T MIN ¥ 3
NO OUTLIERS : S

ORGANISMI SACCHAROMYCES D=3

DATE STARTED? FEBRUARY 15y - 1974

' D
TOTAL: RECOMB /CFU
RECOMBINANTS  .SCREENED Xx.
/140MLI "10E=5
200 2,39
14,00 25,83
1400 14,66
giﬂﬂ .1#.11
Be00 ‘8,72
18.00 24,26
.00 134T4
6,00 12,99
13,900 2k BT
102.00
CoL, © LOL.. D
(X LDEO): (X I10E=5}
10420 1642
. 16400 23,44
184,00 ‘25,83
2500 2439

62



HOSY MEDIATED ASSAY REPDRT SHEEY"

COMPOUNDY FDA T1=45 _ ORGANISM? . SACCHAROMY.CES D=3

DOSE LEVEL: POSITIVE CONTROLI-w EMS -= 350 MB/KG .M,

TREATMENT! IN VIVOs ORAL+ ACUTE DATE. STARTEDt FEBRUARY 1854 1974
A . B L D
o TOTAL CFU TOTAL: RECOMB/CFU
ANTMAL RAW CFU X SCREENED X . RECOMBINANTS: SCREENED X
_ NUMBER 10ES/1.04L:  10EB/1OML. /1. OML L0E=S:
1 628,00 W63 114,00 181,53
-3 &8&,.00 ¢ B9 112400 163,27
& 11?54\00 1415 YAT .00 125-11
& 457,00 b6 40,00 87,53
¥ 62,00 e16 84,00 110,24
.9 1332,00 ‘1232 292,00 211.29
10 - TR4,00 479 93,00 317,13,
- TOTAL B h V.81’ :1299,00

NO, OF ANIMALS EQUALS 1D

MEAN C/MEAN B = 132. 42
_ ‘GOLie B 'COL .C' ‘COLs D
' {X YDE5Y" {X 10ED}. {X 1DE=5)"
MEAN 98 129,90 131,73
RANGE sl . ‘252400 - 137,05
. MAX 1,58 292,00 211,29
MIH .*‘ﬁ -4ﬂ.‘ﬂﬂ . .T‘-a"

NO CUTLIERS

b3



HOST MEDIATED ASSAY REPDRT-SHEET

-COMPOUNDY FDA T1=45

DOSE: LEVEL] WIGH = 5000 MG/KE

TREATMENT: "IN VIVO, ORALs ACUTE

ORGANISMt SACCHAROMYCES D=3

DAYE- STARTED: FEBRUARY .15, 1574

A B € D
- o TOTAL CFU TOTAL RECOMB/CFU
ANIMAL RAW CFU X SCREENED X RECOMBINANTS. SCREENED X
NUMgER 10E5/1,0ML°  3O0E5/1.0ML: /1, OML 10E-5
¥ 367500 37 12,00 32.70
2 §83,00 okl 3.00 &e21
- 34,00 Y- X 9200 10,79
b1 E04,00 1) 4,00 Ta94
L3 1“5?.00 llﬂ'ﬁ B,00 1055
8 573,00 ST 10,00 17,45
9 2TT.00 28 & ¢ 00 14,44
io 2386,00 2435 by 00 1.68
TOYTAL 692 67,00
MO« OF ANIMALS EQUALS 1o
MEAN C/MEAN B = .68
C0Ly B ‘Ol €© CoL, D
' (X J0EE} {X:10EM (X 10E=5)
ME AN «B9 B TD 14,96
RANGE 2T 10,60 32,38
MAX 2439 12400 34408
MIN oi2 "3468

. " 2,00
NO QUTLIERS .
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HOST MEOTATED ASSAY REPURT SHEET

COMPOUND: FDA Tl=4b

DDSE LEVEL?Y? NEGATIWE CuUnTROL = SallnNE

ORGANIEM: SACCHAROMYCES D=3

THREATMENT: IN VIV0O. ORALy SuBACLTE DATE STARTED: JUNE 21y 1974
A. ' o ' . C 4]
ToTaL Cru TOTAL HECUMB/CFU
ANIMAL RAw CFU X SCHREEWED % RECUMBINANTS SCHREENEL X
CNUMHER  1DES/1.0ML 1OES/L.0ML T Al 0ML 10E-5
1 1079.00 1.08 16400 E4.83
3 480,00 . b Se 00 10442
4 527.00 " eb3 10.00 l8.98
9 368400 _ 37 o 5a00 13,59
&. B96. 00 : w0 . hedl el
14 L T44.00 ; i . %.00 12.10
TOTAL 4430 S6.00
NO. OF ANIMALS EQuaLS 7 | |
NOs OF CONTAMINATEL EGUALS 1 :
TOTAL SCREENED OUT OF HANBGE EwuALS &
MEAN C/MEAN B = 13.¢02
ClLe - EQLe € "COL. D
o . L X 10t (% 1OEO} {4 10E~5)
ME AN S B.00 14,38
SANGE I ¥ § ' 11l.00 17.34
Mak | T Cloa 00 2% 0l
.70

“Top
TR

NO OUTLIERS

TSWITCH IN$:SL26D

FTAL

I o] S.00

65



ADST MEDRTIATED A55AY HEPURT SHEET

COMPOUNG: FDA Tl~ab OrGANI=2ME SACCAARUMYCES D=3
DOSE LEVEL: POSITIVE CONTRUL = EMS — 350 MG/KG L[eM.

TREATMENT: IN VIVO. OHals ACUTE DATE STAxTEDI JUNE 21le 1974

A ' B. C ' (3

TOTaL CFU TOTAL RECOMB/CFU
ANTMAL Raw CFuU X SCREENEL X ReCUMHINANTS SCHEENED X
NUMBER 10E5/1,0mML JUES AL, 08L FlabMl 10E-5
1 309.00 31 . 39,00 126.21
2 128200 lage 20400 1n,37
k| 901,00 90 36400 39,96
4 697,00 a 70 53.00 Ta.04%
5 TiEl, 00 1.18 48,00 40.b4
6 #01,00 «BU 36,00 44,94
] 317,00 .32 G4, 00 138.40
H 941.00 . Pl Toet0 B0.77
G 1670.00 let? 4,00 32.34
1o 1r04.00 l1.1u Yol HbH .05
TOTAL Yaela 561.00
NO. OF ANIMALS cGQusLS 10
MEAN CAWMEAN B = B4, B0
CoL. # CoL. € COL. D
- : (X 10i5) (A 1UEU} (X 10c=%)
tE AP ' » 91 50,10 br.2]
RANGE 1.36 75,00 122.43
* MAX 1.67 95,00 138.80
NO GUTLTEHS : o o
S5HUIS: .6

"SWITCH I :SLZ66
SAL



IopP
¢ Uvs:

MEAN C/MEAN ©

HOST mEDLATEZD aS5AY REPORT SHEET

COMPOUND:I FDap T]l=éab
UDOSE LEVEL: HIGH = 50400 MGL/KG

TREATMENT: IN YIVDs Oral.y 2JBACUTE

A B
TOTEL CFU
CANIMAL Raw CFU X SWOREENELDR X
NUMHER FOE%S] o OML 1O0ES/ L UM
1 o ThB.00 R
z2 406,00 il
3 l2ia.u0 1.21
i T4 .00 wf 0
= Sab,., O . ) « 5
[ I10a4g2.00 ' Laila
7 173,00 - S
TOTAL be&l
MO, OF amIMALS EQUaLE 7
TOTAL ﬁc&tENEﬂ GUT OF RAanGE EQUALS
hEAN C/MEAN B = 12ty
CUl e #
' X Lues)
MEAN L
RANGE 1.33
Ml X le74
HMIN vt ]

= 1n 4?
CllL«
o AR LOES)
MEAN L lel¥
HANGE : R
A A B P
MIN = T1

1SWITCH IN$'SLETG

15ag

DRGANISM! SACCHAROMYCES D=3

ODATE STARTEOD

c
TOTAL

RECUME ITNANT S

Al UML

5,00
16400
13.00
J0.00
14,00
12,00
13.00

bh. Gl

LOL. C
ix 10E0Q)
114
13.00
18.00
S.00

COL. C

S A LOEDD
-1l 7
Hy 00
la,0v

S QU

JUNE 21

D

HECOMB/CFU
SCHEENELD X
10E-5

6,60
H4.33
10.71
14,20
14 .80
1l.52

148

COLe D
(X UE-S)
15.66
3T7.74
44433
BabD

a SUMmARY wlTH Uu!LIEHb HtMﬂUED_ o

ColL. D
{x 10E-5)
lo,88
Hae 20
14,80
S.410

1974
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5. Cytogenatics - Test I
a. In yivo
{1} Acute Study
The negative contrcls and the three com-
pound-treated groups were within the novmal iimits of breaks observed ([0-3%).
The mitotic indices were in good agreement except for the LDgs 24-hour group
which was slightly, but not significantly, depressed. In the positive control
group 5% of the celis with severe damage (>10 aberrations/cell) and 1% of the
cells with pulverized chromosomes were observed.
{2) Subacute study
The negative control groups and the three

treated groups were within normal limits for breaks and mitotic indices.

b. In vitro

The negative controls, medium level and Tow level
tested exhibited 2, D; and 1 percent acentric fragments, respectively. The
high level had one cell with an acentric fragment and one cell with a bridge.
This was not cansidered significant. The positive controls contained four cells
with pulverization together with the other aberrations indicated on the summary

sheat.

I:E BIONETICS 68
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@ BIONETICS

CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-85

SYNTHETIC SILICA
TEST 1

63



0L

SYNTHETIC SILICA

FDA 71-45
ACUTE STUDY
METAPHASE SUMMARY SHEET
TEST I1I
Na. of No. of No. of Cells No. of
Dosage No. of No. of  Mitotic,, Cells w/ Cells w/ with Other . Cells w/
Compound (mg/kq) Tima* Animals Cells Index % Breaks** Reunion**  Aberrations* Abar. **
High Level 5000 6 hrs. 5 250 .4 0 0 2F(0.8) 2{0.8)
24 hrs. 5 250 5.8 1{ﬂ,4; 0 1{0.4)pm 2{0.8)
48 hrs. b 250 2.95 1(0.4 F) 0 1{G.4)
Negative Control Saline & hrs. k! 150 4,26 0 ¥ 1pp{0.6) 1{G.6§
24 hrs. 3 150 3.53 0 2 4pp(2.6) 6(4.0
A8 hrs. 3 150 7.20 H 0 0 ¢
Positive Control 0.3 24 hrs. 5 - 250 4,64 5{3.6) 18(7.2} 3>{1.2 29(11.6}%
(TEM) 7£(2.8

*  Time of kill after desing.

**  Nymber in [ } are percent aberrations per total cells counted.

+ Symbois: > = greater than 10 aberrations per cell; f = fragments; pp = polyploid; P = pulverization.
++ Based on a count of at least 50C cells per animal.

prt = Pessible metacentric.



=T e L. T

L£

SYNTHETIC SILICA
FDA 71-45
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

TEST II
No. of No. of No. of No, of
Dosage No. of No. of Witotic, . Cells w/ Cells w/ Cells w/ Cells w/
Compound {mg/kg) Anlmais fells Index % Breaks** Reunion** (ther Absp,.®* Abep. **
High Level 5000 ' ) 200 3.9 0 0 0 D
Negative Control $aline 3 150 6.15 0 0 0 a

** Mumbers in { ) are percent aberrations per total cells counted.
++ Based on a count of at least 500 cells per animal.



6. Cytogenetics - Test Il

Compound FDA 71-45, Synthetic S{lica, was administered
to male rats with an average body weight of 300-350 grams. In the acute
study (single dose) and in the subacute study (five doses} a dose of 5000
mg/ kg was employed. Metaphase chromosome spreads were prepared from the bone
marrow cells of these animals and scored for chromosomal aberrations. HNeither
the variety nor the number of these aberrations differed sign1ficant1y from
the negative controls; hence, compound FDA 71-45, Synthetic Silica, can be

considered non-mutagenic as measured by the cytogenetic test.

@ BIONETICS | 7z



CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-45

SYNTHETIC SILICA
TEST II

73
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SYNTHETIC SILICA

FDA 73-45
ACUTE STUDY
METAPHASE SUMMARY SHEET
TEST I
' % Cells % Cells % Cells % Cells
Dosage Ko. of No. of Mitotic with with Gther with,

Compound (mg/kg} Time* Animals Cells Index %*** Breaks Reunion Aber ** Aber.
Negative Contrel Saline B 3 150 10 2 0 0 2
24 3 150 11 3 0 0 3

45 3 150 9 3 4] 4] 3

Usage Level 4.25 i L 280 11 2 4] 0 2
24 5 250 11 1 D 0 ]

48 5 250 11 3 1] ] 3

Intermediate Lavel 42.5 b 5 250 8 0 1] 0 0
24 5 250 9 | 4] i :

48 5 250 10 0 0 0 0

L]}5 425.0 B 5 50 12 2 1] (] 2
' 24 g Zh0 b 1] 0 0 1]

48 5 200 10 pa 0 { z

Fus1?1velﬂﬂntrn1 0.3 48 g 2hQ 3 32 12 5(a),1(pp)} 48

TEM

*  Time of sacrifice after {njection {hours).

** Cells that have polyploidy {P), pulverization {pp}, or greater than 10 aberrations (a).
*** 4 of cells in mitosis: B5D0 cells cbserved/animal.
++ Duplicate aberrations in a s¥ingle cell will cause this to be a ¥ Tess than a summation of the ¥ aberration seen.
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SYNTHETIC SILICA
FOA 71-45
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

TEST 1

% Cells % Cells ¥ Cells

Dosage Ho. of No. of Mitotic -with with Other

Compound (mg/kg)* Animals Cells Index ¥*** Breaks Reunton Aber, **
Negative Contral Saline 3 180 8 3 ] 0
Usage Level 4.25 5 250 10 2 0 0
Intermediate Level 42.5 5 250 Tl 2 0 1]
LEI5 425.0 5 250 B 3 D H

*  Dosage 1X/day X 5 days.
** Cells that have polyploidy (P), pulverization {pp), or greater than 10 aberrations (a).
** F of calls 1n mitosis: 500 cells observed/animal.

-7

% Cells
with
Aber.



Compound

Low Level

Medium Level

High Level

Negative Controil

Positive Control
{TEM)

1¢

100

Saline

0.1

Mitotic

Indaxw*

SYNTHETIC SILICA

ANAPHASE SUMMARY SHEET

No. of
Cells

100
100
100
100

160

FOA 71-45
TEST I

% Cells
with
Acentric

Fraq.

12

3 Cells ;
with ¢ Multipolar
Bridges tells

0 ]

1] 0

1 -

0 0

3 D

*  (Cells that have polyploidy (P), pulverization {pp), or greater than 10 aberrations (a).

** ¥ of cells in mitosis:

200 cells observed/dose Tevel. -

% Cells
Other
Aber.*

4pp

¥ Cells
with
Aber. '’

19

++ Duplicate aberrations in a single cell will cause this to be a % less than a suwmation of the ¢ aberration seen.

9L



7. Dominant Lethal Study - Test I

a. Acute study

Significant decreases in average cﬂrpnrg lutea
gnd preimplantation 10sses were seen in the experimental groups at weeks
4 and 5. Average resorptions showad significant increases at week 3 in the
experimental groups.
b. Subacute study
Stgnificant, dese-related, increases in average

impTantations and corpora lutea were seen in the experimental groups at

week 4, Stgnificant, dose-related, increases in average resorptions were

sesn in the intermediate and high dose groups at week 6.

@ BIONETICS
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C. DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-45
SYNTHETIC SILICA
TEST 1

{Through error the computer had been
programmed sc¢ that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded
numbers. )

78
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LOG ARITH
DDSE DOSE WEEK
I 1
L

2
Tt 3

Vs el KT

| W— )

HISTORICAL
COETROL
21/1719=0.70
92/119=0,78
95 116=0,82
96 /119=0,81

103,118=0, 68

102/120=0, 85

COMPOUND

NEGATIVE
CORTROL

12/720=0,860

11/20=0.%5%
&

8/720=0.40
rx

T4/20=0,70
15/720=0.75
13/20=0.65
T6/20=0.70

*

14 20=0.70

| |
TABLE I
45 STUDY ACUTE
FERTILITY INDEX
DDSE LEYVEL DOSE LEYEL
4,250 WG/KG  42.500 MG/KG
9/20=0,045%5 B/20=0.00
L ik
11/19=0.58 13/20=0.65
11/20=0.55 11,/20=0.55%
x¥ L
10/20=0,50 15/20=0.75
ik
13/20=0.%5 15/20=0.75
16/20=0.80 17/20=0, B85
13/20=0.65 16 /20=0, 80
L
LY

L. 12 h.. . i

JSE LEVEL

525,000 NG/KG

8/20:0.40
K
13/20=0.65
9/13=0.59
TS
15 /200, 75
17 /20=0.85
16 /20=0, 80

19/720=0.95%

16 /20=0.80

SYHROLS ON FIRST LINE DENODTE SIGHIFICAHT RELATIONSHIPS ANWD DIFFERENCES OsING

THE NEGATIVE CONTROL GROUP

SYMBOLS OR SECOND LINE DENOTE SIGRNIFICANT RELATIONSHIPS AND DIEFFERENCES BSING
THE HISIDRICAL CORTROL GROUP

OHE {,%
THO 1,%

Ik

SIGNIFICANT AT ? LESS THAN (.05
SIGNIFICANT AT P LESS THAN 0.01

¥ SIGNIFIZANTLY DIFFERENT FROM CONTROL
! SIGNIPICANI LIWEAR RELATIONSHIP WITH ARITH OR LOS DOSE (HEADING OF COLITAN)

=}
[ =]

[T

POSITIVE
CONTRAOL

10/20=0.510
U 20=0.20%
=

3720=0,15
%

9/20=0.25%%
"

11/20=0.55
*
16/20=0.80

19/22=0.95¥%

18/20=0.90



s S BT Tty BT rmMora e el MMM remorm

TABLE IT .
COMPOUND 45 STUDY RACHTE

AVERRGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

.G ARITH HISTORICAL NEGATIVE DOSE LEYEL DOSE LEVEL DOSE LEVEL
'0SE DOSE WEEK CORTROL, CONTROL 4,250 MG/KG 42.500 KG/RG  425.000 N
. 11 § ¢ 1 1026/ 83=12.4 154/12=12.8 126/ 9=14,0 88/ B8=11.0 A/ B=
! 1 " @I
! 2 1099/ 92=12,0 124/%1=11.13 129/11=1%, 7 T66/13=12.8%T 63/13=
3 131787 %6=12.3 98/ B=12.3 130/11=11.8 128/11=11.6 101/ 9=
4 1231/7104=11.8 171 /14=12.5 128/10=12.4 180,15=12,0 176/15=
5 1121/ 95=11.8 1869/15=11.3 147/13=11.1 1867 /15=11,1 2004717 =
61t & 11 & 1125/ 96=11.7 167/13=12.9 194 /16=12, 1 192/17=11.33D 165/ 1h=
- 1 &1 I
T 1280/7103=12.2 176/14=12,6 168/13=12.9 198 /16=12.4 22B/19=
B 1192/7102=11.7 161/14=11.5 178/15=11.9 132/712<11.0 194 /16 =

o
o

SYMGOLS O PIRSI LINE DENOTE SIGHIFICANT RELATIONSHIPS AND DIFFERENZES iUSING
THE NEGATIVE CONTEDL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGRIFICANT SBLATIONSHIPS AWD DIPFERENCES USING
THE HISTOQRICAL CONTROL GROUP

& AHD *
[ AND B

TWO-TAILED TEST
ONE-TAILED TEST

N 1,6,0,%
TYG ',E6,0,¥

SIGNIFICANT AT P LESS THAK 0.0%
SIGHNIFICANT AT P LESS THAW 0.0

o

* @3 SIGNIFICANILY DIFFERENT FROM CONTEHOL
6, SIGHIFICAKT RELATIONSHIP WITH ARITH 2R LOG DOSE {HEADING OF COLUNN)

i R A S it SO o |

POSITIVE

2 /EG CONTROL

10, 53D 102/10=10.2%2D

D

12.5%3T 32/ 4= 8.0

1.2 377 1=12.3%

11-1 5“{ 5:10-3

12.9 T29/711=11.7

1&- 3**35”193;16:12-1

@D
12.0 222/19=11.7
12.1 205/718=11. 4



S U an D i B T B T S

-ONPOUND 45

. r M M 3 T ) T T

TABLE III
STUDY ACOTE

AVERAGE CORPORA LOUTEA PER PREGHANT FEMALE

LOG ARITH BISTORICAL HEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIYE
DOSE DOSE WEEK CONTROL COKTROL 4.250 MG/KG 42,500 MG/EG 425,000 MI/KG CONTROL
EETT E 11 1 1126/ 83=13.6 196/12=16.1 148, 9=16.4 168,/ B=13.5%33D 105/ B=13.1*%33D136/10=13_6%3D
: *kBBY 24327
AN ' 2 12207 92=13,3 139/11=12.6 149/11=13, 68T 187 /713=14.4%33%T 189/13=14.5%%33T 52/ 5=13.0
? t 21 3T
3 1254/ 96=13.,71 11907 8=13.1 187/11=13.4 152/1%=11.8 113/ G9=12.4 B0/ 3=13.13

! B 1316/104=32.7 216/14=15.4

135/16=13.5*3> 199,15=13.3%3D 201/75=13.4%33D 65/ 5=13.0%32D
*¥IDT .

! 3 119G/ 95=12,.6 234/15=15.6 165/713=12.7%22D 198 /15=13,2%*33D223/17=13.1%¥33D 140/ 11=12, T**22

kkaal -

B 1233/ 96=12.8 2131/13=16.14 263/16=16.4 268/17=15.8 237/16=14.8 261/16=16, 3

L5 I ' **@a L **3B1 *2aIdI *pdl **¥Pa
7 1319,103=12.8 224/14=16.0 203/13=15.6 27T1/716=16.9 287/719=15.1 3109/19=16.3

HY B NI : kgL 321 **33T *XANT *EDD

9 14710/102=13.8 189/14=13.5 196 /15=13.1 154 /12=12.8

SYHA0OLS ON PIRST LINE DENOTE SIGNIFICANT HELATIONSBIPS AND DIPFERENZES USING
INE NEGATIVE COYWTREOL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGHNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEOQL GROOP

& AWD * = T¥O-TAILED TEST

! AND @ = ONE-TATLED TEST

ONE !,&,d,% = SIGRIPICANT AT P LESS THAW 0.05

I#0 T,6,2,¥% = SIGRIFICANT AT P LESS THAF 0.01
oo

d*,& SIGNIFICRNTLY DIPFEEENT PROM CONTROL
B,1 SIGHIFIZAWT RELATIONSHYP WITH ARITH OR LOG DOSE (HEADLNG OF COLUMH)

227/18=12.46
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TRBLE IY
“OHPOTND 45 STUDY ACUTE
AVYERAGE PHRETIMPLANTATION LOSSES PER PREGHANT PEMALE
0G  ARITH HISTﬂﬁian NEGATIVE DOSE LEVEL UOSE LEVEL DASE LEVEL POSITIYE
DOSE DOSE WEEBK CONTROL CONTROL 4,250 MG/KG 42.500 MG/FKG  425.000 MG /KG ~ORTROL
1 100/ 83= 1.2 42/12= 3.5 227 9= 2.4 20/ 8= 2.5 21/ B= 2.6 3/10= 3.1
SETY . *H1 %4 X 3BT
2 1217 92= 1.3 15/11= 1.4 20/11= 1.8 21/13= 1.8 26713= 2.0 20/ 4= 5.0¢3I
A | ?1 ar D3
3 767 96= 0.B 12/ 8= 1.5 17/11= 1,6 24,11= 2.2 127 3= 1.3 3/ 3= 1.0
1
1] B5/7104= 0.8 39/14= 2.8 11/10= 1.12p 19/15= 1.32D 25/15= 1.7 11/ 5= 2.2
LEYY BRI EL 5T} *EPDT .
CE!T BERTT 5 73/ 95= 0,8 65/15= 4,3 18/%3= t.4%¥*330 31/15= 2.1%3D 19/17= 1.1%%33D 11/11= 1.,0%%33
A : *kADT *¥ZAI k¥ T
B 1087 96= 1,1 46/13= 3,5 69/16= 4,3 T6/17= 6,5 72/16= 4.5 FB/16= 4.3
HYY B! **AHT *spaT 331 *533T LA F T
7 59/103= D.6 48/14= 3.4 15/13= 2.7 73/16= 4.6 59/19= 3.1 87/19= 4.6
AN ENASN ¥R T *%AANT *e331 *%3pT **3p
8 Z18/102= 2.1 28/14=.2,0 C18/715= 1.2 22/12= 1.8 26/16= 1.5 22/718= 1.2

SYMBEOLS ON FIBRST LINE DENCTE SIGNWIFICANT RELATIONSHIPS AND DIFFERENCES USING
TEE NEGATIVE CTOKTROL GRGUDP

SYMBOLS OW SECOND LIWE DENOTE SIGHIFICANT EELATIONSHIPS AND DIFFERENCES OSING
THEZ HISTORICAL CONTROL GROOP

6 AND % = TWO~TARILED TEST

! AND ® = DNE=-TAILED TEST

ONE 1,E6,@,* = STGRIFICANT AT P LESS THAX 0.05

TWO !,5,B,* = SIGNYIPICANT AT P LESS THAN 0.01
2

)
* .0 SIGNTIFICAWTLY DIFFEHRENT FROM CONTROL
£, SIGNTFICANT RELATTONSHIP WITH ARITH OFR LOG DOSE (HRADIRG OF COLUMN)
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TABLE ¥
COMPOUND 45 5TUDY ACUTE

AVYERAGE BESORPTIONS (DEAD IMPLANTS) PER PEEGNANT FEMALE

LO0G  ARITH HISTDRICAL NEGATIVE DDSE LEVEL D2XSE LEVEL DDSE LEVEL POSITIYE

JO0SE DOSE WERK CONTROL CONTROL 4.250 AG/EG 42.500 MG/ 475,000 MG/EG CTONTROL
1 16/ 83=0.20 4/12=0.314 4/ 9=0.45 5/ 8=0.61 1/ B=0.3% 3I6/710=3.50%%33T
> ! : wxP3T
£ 1! 2 357 92=0.39 B/11=0.73 5/11=0.1044s 4,13=0.31 17/713=1. 31 37 4=0.75
r 1 EEY *3I
3 53/ 356=0.56 0/ 8=0.0 I/11=0.82%*«33I 9/11=0.82%233I 3,/ 9=0.3421I B/ 3=2.003I
“*3DD
i 46 /1048=0,45 T/ 10=0,50 410=0.00 5/15=0.34 10/15=0.567 13/ 5=2.60
5 52, 95=0.55 B/15=0.54 3/13=0.24 2/15=0.14 65/17=0.356 50/11=0.55%%32I
%330 wxARI
& 40, 96=0,42 5/13=0.39 8/16=0.50 FAT=0.42 12/16=0.75 20/716=1.25%a1
*IIT
7 45,103=0.04 B/14=0,.58 0/13=0,3% 17/16=1,07 T/19=0.37 4 1%=0.74
B 56/102=0.,55 9/14=0.65 6/15=0.40 10/12=0.84 6/16=0.38 24 718=T.34
I

5¥MBOLS OW FIRSY LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USLIWG
THE NEGATIVE COHTEOL GROUP

SYREOLS ON SECOND LINE DENOTE SIGHNTFICANT RELATIONSHIPS AND DIFFERENCES OSIHG
THE HIST2RICAL CONTROL GROOP

E AN¥D * = TWO~TAILED TEST

! AWD » = ONE~TAILED TEST

O¥E 1,5,9,% = SIGNIFICANT AT P LESS THAW 2.05
Tv¥0 1,6,2,*% = SIGNIFICANT AT P LESS THAW 0,01
o]

Cat
#,d SIGNIFTCANTLY DIFPERENT FROM CONTROL
E,!' SIGNIFIZANT HELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF CTOLUMNK)
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TABLE VT
TOMPQUND 45 STOEDY ACUTE
PROPORTION OF FEMALES #ITR ONE OR MORE DEAD IMPLARIATIONS
06 ARITE HISTORICAL NEGATIVE DI5E LEVEL DOSE LEVEL DOSFE LEVEL POSITIVYE
J0SE DOSE WEEX CONTROL CONTROL 4,250 MG/KG 42,500 MG/KG  425.000 ®3/KG CONTROL
: 1 16/ 83=0,20 3/12=0.25 3/ 9:=0.34 4/ 8=0.50 3/ B=0.38 7/710=0.70%
: * x ¥
1 z 267 92=0.29 E/t1=0.55 3711=0.218 3/13=0.24 B/13=0.62 1/ 4=0.25
r
3 127 935=0.34% 0/ 8=0.0 6/11=0.55% T/11=0, 64 %+ 37 9=0.38 27 3=0.67*
] ¥
4 34 /104=0, 31 5/14=0.36 3/10=0.30 3/15=0.20 4715=0.27 3/ 5=0.50
5 337 95=0.35 3/15=0.20 3/1320,24 2/15=0.14 8/17=0.33 11/11=1.00%%
ik
6 31/ 96=0,33 5/13=0.39 1/16=0.480 6/17=0.36 1/156=0.14 10/16=0.63
']
7 33/103=0.33 5/14=0.36 4/13=0,31 T/16=0,44 7/19=0,37 9/19=0.48
8 37,7102=0.37 7/14=0.50 6/15=0.40 $/12=0.G2 5;15=n;33 13/18=0.73
ik

SYMHOLS ON FIBST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENTES O5ING
THE KREGATIVE COHTROL GROUP

SYMAOLS ON SECOND LINE DENOTE SIGHNIPICANT BELATIONSAIPS AND DIFFERERCES USING
THE HISTORICAL CONTROL GROUP

DHE 1,%
THD 1, %

SIGHIFICANT AT P LESS THAN Q.05
SIGNIFICANT AT P LESS THAW 0.01

* SIGNIFIZANTLY DIFFERENT FROMN CONTROL
T SIGHIFTCARL LINEAR RELATIONWSHIP WITH ARITH OB LOG DOSE (HEADING ODF COLGMN)

[ )
-
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UOSE
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ARTTH

b m=m
EE I
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LOSE

S EEK

1

mmmmmmmrthL,.JL_.:h..Jri

RISTORICAL

CONTROL

0/ 83=0.0

16/ 96=0.17

9/100=0.,09

14/ 95=0.15

3/ 9%=0.10

8/103=0.08

16/102=0.16

CONPOUND

NEGATIVE
CONTROL

1/12=0,.09
. *k
2/11=0,19
ﬁf B:U-ﬂ
2718=0.15
2/15=0.14
ﬂx13=ﬂlﬂ

3/14=0.22

2/14=0. 15

TABLE vII

45

STUDY ACUTE

DOSE LEYEL I5E LEVEL
}.250 RG/RG 42,500 HG/KG
1/ 9=0.12 1/ 8=0.13
(Y xk
2/11=0.19 1/13=0.08
1711=0.10 1/11=0.10
Cr13=0,0 0/15=0.0
t/16=0,07 1/17=0.06
0/13=0.0 §/16=0.25
*
0/15=0.0 1/12=0.09

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IEPLlﬁTlTIDNS

DISE LEVEL

425.000 %5 /8G

0r 9=0.0

* ¥
0/ 9=0.0
4 /15=0,27

*
1/717=0.06
2716=0.13

0/19=0.0 »

0/16=0.0

SYMBOLS ON FIEST LINE DENOTE SIGHRIFICANT RELATIONSHIPS AND DIFFERENIES USING

THE WEGATIVE CONTROL GROGP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFPERENCES UGSING
THE HISTORICAL CONTEQL GROIP

ONE
THO

L]
T, ¥

1,*

W

SIGHIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAY 0.0

¥ SIGNIFICANTLY DIFFEREWT FROM CONTROL
I SIGNTIFEICANT LINEAR RELATIONSHIP WITH ARITH DR 1LOG DOSE {HEADING OQF COLUMN)

]
Ch

———y Jr—Tri—
- 4 & 4

POSITIVYE
CONTROL

FT/A10=0_Tkx
(T

1/ 5=0.,25

27 A=G.67*
*

37 5=0.60%
**

3/11=0,R2+*
¥

6/15=0.30%
3

3I/19=0.15

3/18=0.17



hend ot ad kb ko

HISTORICAL

WEEE CONTROL

1 16/1026=0.02

2 3i5/1099=0.04

3 33/1178=0.0%

b 46,123120.04

5 52/1121=0,05

& 40/1125=0,04

T R5/1260=0.04

B 56/1192=0.05

ZOMPOURD 45

£ Mmooy Yoo o
TABLE VIII
STUDY ACOTE

DEAT IMPLANTS / TOTAL IMPLANTS

NEGATIVE BG

COATROL
4/154=0.03
BsA124=0,.07
0/ 98=0.0

*&3a0

7/117=0.04
8/169=0.05
5/167=0.03

8/176=0.05

Lanmen T S D T

5% LEVEL DOSE LEVEL DOSE LEVEL
4.250 NG/RG 42.500 MG/KG 425.000 MI/KG
4/126=0,08 5/ BB=0,08 3/ 84=0.014
21
5/129=0,048 b/ 166=0.033D 17/163=0_11
9/130=0.07%2] 9/128=0.08*%¥321 3/101=0.03+%31I
U/124=0,04 5/180=0.03 10/176=0.05
I NNT=0.03 2/167=0.02 6/204=0,03
AL *33D by
8/194=0.05 7/192:=0.04 i2/165=0.08
4/168=0.03 17/7198=0.09 7,228=0.04
6/178=0.,04 10/132=0.08 6/194=0.04

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES OSING

THE NEGATLYE CONTROL GHOODP

SYMBOLS ONW SECOND LINE DENOTE SIGNIFICANT DIFFEREWCZES OSING
THE HLSTORICAL CONTROL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

GIE 2,3
THa #,.3

98

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.0%

*¥,2 STGNIPICANTLY DIFFEREXNT FROM COWTROL

POSITIVE
TONTROL

36/102=0, 3J6%%3
%3P

7 3220010

&/ 37=0.17

13/ 54=0.25

50/129=0.,3%%3T
DD

20/193=0,11%31
BI

145/222=0.87

247205=0.12
. ®BT



T DY BT 1 T

L.OG ARITH
DOSE DDSE

L H
] I
if I

Lo

HISTORICAL

REEK CONTROL
1 82/119=0.69
2 89,120=0,75
3 89/119=0.75
4 91/114=0.80
5  92/119=0.78
6 101711920, 85

100,/115=0, 87

supins- B it N o B St

COMPOUND

NEGATIVE

CONT R0OL
10,,20=0,50
15/20=0.75
12,/20=0.60
13/20=0.65
16 ,/20=0.80

19,/20=0, 95

17/20=0.85

ey Y O
TABLE I
45 STUDY SUBACUTFE
FERTILITY INDEX
DOSE LEVEL DOSE LEVEL
4,250 MG/RG  42.500 MG/KG
12/20=0.60 9/20=0.45
13/26=0.65 13/20=0,65
15/20=0.75 11/20=0.55
14/20=0,70 17/20=0,85
13/20=0.65 13/20=0.65
16,/20=0,80 16 720=0.80
20/20=1.00 15/1%9=0.79

r-3

DOSE LEVEL
425.000 NG/KG

Bs20=0.40
*
13/20=0,65
16 /20=0.80
13/20=0.,65
11/23=0.55
*

17/20=0.85

17 ,20=0.85

SYMBOLS OF FPIRST LINE DENOTE SIGHIFICART RELATIONSHIPS AND DIFFERENCES USING

THE NHEGATIVE CONTROL GRQUP

S¥YMBOLS ON SECOND LINE DENOTE SIGHIFICANT BELATIOWSHIPS AND DIFFERENTES USIHG

THE HISTORICARL CONTROL

ONE 1, *
THD 1%

([

SIGNYFICANT AT P LESS THaN 0.05
SIGNIPICART AT P LESS THAN 0.01

GROGYD

* SIGNTFICANTLY DIFFERENT PROM CONTROL
! SIGHIFICANT LINEAR RELATIONSHIFP WITH ARITH OR LOG DOSE (HEADING OF COLGNN)

L8
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TABLE Il
SGHPOURD 45 STORPY SUDACUTE

AVERAGE NUMBER 2F INPLANTATIONS PER PREGEANT FEMALE

LOG ARLTH HISTORICAL HPGATIYE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE  WERK CONTHOL CONTROL 4.250 MG/KG  42.500 MG/KG 425.000 NG/KG
1 966/ B2=11.8 118,10=11.8 130,12=11,2 1046, 9=11.6 93/ 8=11.6
2 1115/ 89=12,5 186/15=12.4 162/13=12.5 157 713=12,1 151/13=1%2. 4
' 31049/ B9=11.8 147/12=12.3 177/15=11.8 137/11=12.5 176/16=11.0
5611 4 1085/ 91=11.9 136/13=10.5 152/14:10.9 218/17=12.8%*d31153/13=12, 2¢d1
£3D Al
5 1110/ 92=12.1 189/16=11,8 149/13=11.5 165,131=12,7 133/11=12. 6
& 1191/101=11.8 2466/19=13.0 196/16=12,1 199,16=12.1 213/17=%2.5
7 1138/2100=11.4 214/17=12.6 229/20=11.5 186 /15=12.4 215/17=12.7
£ 11 & ! al al. *3T

SYMBOLS ON PIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS ANWD DIFPERENCES USING
THE NEGATLIVE COWRTROL GROUP

S5YMBOLS ON SECOND LINE DENOTE SIGRIFICANT RELATIONSHIPS AND DIFFEFRENCES USING
THE HISTIRICAL CONTEDL GROOP

£ AND % = TWO-TAILED TEST

! AND % = ONE-TARILED TEST °

OVE 1,6,9,*% = SIGNIFICANT AT P LESS THAN 0.05
TRO 1,5,3,% = SIGNIFICANT AT P LESS THaAN 0.0

*¥,d SIGVIFICANTLY DIFFERENT FROM CONTEROL
B,! STIGENIFICANT RELATIOMSHIP WITH ARITH OR ELCG DOSE (HEADING OF COLOAMK)

o]
oz
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TABLE IIX
COMPOOND 45 STUCY SUBACUTE

RVERAGE CORPORA LUTEA PER PREGNANT FEMALE

LG ARITH HISTORICAL BEGATIVE DOSE LEVEL DGSE LEVEL DDOSE LEVEL

D0SE DOSE WEEEK CONTROL CONTROL 4,250 RG/KG 42.500 KG/RG #25.000 MG/KG
1 1079/ 82=13.2 139/10=13.9 181/12=15.1 125/ 9=13.9 109/ 8=13.6
2 1189/ 89=13.4 206/15=13.7 i21/13=13.9 177/713=13, 6 179713=13. 8
! &t 3 W125y 89=12.6 165/12=13.8 205/15=13.,7 150/11=13.6 201716812, 6
*31 331
7B B 1134/ 91=12.5 151/13=11.6 1B4/10=13. 1% 250 /1T=14.7T#*33I133 /13=14, 1%*32Y
EIL & D *¥3d]l 31
5 1157/ 92=12.6 209/16=13.1 167/13=12.9 1B /13<14.2 1548 /711=14. 0
FE1Y BT *DI *3L
b 1268/101=12.6 312/19=16.4 267/16=16.7 25416=15_9 I/ 17177
RH1Y BETY 31 *rpHI ¥*gal **233T
7T 1215/100=12,2 259/17x15.2 274720=13.7 251/715=16,7 257T/37=15.7
611 BT ' *¥3p1 a1 *raal **Dial

SYMBOLS O FIRST LINE DENCTE SIGHNIPICANT RELATIONSHIPS AND DIFFERENCES USING
THE HEGATIVE CORTEQL GROUP

SYMBOLS OW SECOND LINE DENOIE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES OSING
THE HISTORTICAL CONTROL GROUP

& AND x
! AND 2

T¥3-TAILED TEST
ONE-TAILED TRST °

ONE T,6,®8,% = SIGHNIFICANT AT P LESS THAN 0.05
T™wo !,E,2,% = SIGNIFICANT AT P LESS5 TBAN 0.01

#,d SLIGNIFICANTLY DIFFERENT FROM CONTROL
f,! SIGNIFICANT RELATTONSHIP WITH ARITH OR LOG DOSE (HEADING DOF COLUMN}

[==]
Lo
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TABLE IV
TOMPOOND 45 STUDY SUBACOTE
AYERAGE PREIMPLANTATION LOSSES PER PREGNANT PEMALE
LOG ARITH MISTORICAL NEGATIVE BOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK COXNTROL CONTROL 4,250 MNG/KG 42.500 MG/RG 425.000 M5/KSG
1 113/ 82= 1.4 21/%0= 2.1 BTs12= 3.9 217 9= 2.3 16/ 8= 2.0
! * *433T
2 J4/ 89= 0.8 20/15= 1.3 19/13= 1.5 20/13= 1.5 18/13= 1.4
AR - eI 5 ¢ *31
3 76/ 89= 0.9 18/12= 1.5 28/15= 1.9 13/11= 1.2 25/16= 1.6
1 3T *+331 2T
3 497 91= 4.5 15/13= 1.2 Iz ste= 2.3 32/17= 1.9 20/13= 1.9
5611 & 11 ' dI T LE T8
HE1e t «331 i g LT}
& T7/101= 0.8 66/19= 3.5 7T1/716= 4.4 553/16= 3,4 88/17= 5.2
3511 B61L **@3T =231 PP *x331
7 T77/100= 0.8 45/17= 2.7 45/20= 2.3 65/15= 4,337 52/17= 1.1
5611 BRI *B I *¥adT et T T} A €IFT

SYMBOLS OMN FIRST LINE DEROTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE BREGATIVE TONTROL GROUOP '

SYMBOLS ON SECOND LINE DENOTE SIGHNIFICANT RELATIONSAIPS AND
THE HISTDRICAL CONTROL GROUP

DIFFERENCES USING

E aND * = TWO-TAILED TEST

! AND B = ONE-TATLED TEST °©
SIGNIFICANT AT I LES5S THAN 0.05
SIGHNIFICANT AT P LFESS THAK 0.01

T3

*.% SIGNIFICANTLY DIFPERENT FROM CONTROL
E,! SIGNIFICANT RELATIONSEI? WITH ARITH DR LOG DOSE {HEADING QP COLOMN)

o
=)

L
k..
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LOG ARITH
DCSE DOSE

(L ]
(L]

6611 & It

WEEK

1

e = o

H#ISTORICAL

CORTROL

13/ A2=0.41

45, 39=0.51

47,/ B9=0,51

51/ 91=0.57

56/ 92=0.861

46 /101=0,46

52/100=0.52

ZOMPOUND

NEGATIVE
CONTROL
2/10=0.20
4/15=0.27
B/12:=0.67
10,13=0.77
15/16=0.94

1/719=0.06

1/17=0.42

TABLE ¥
STUDY SGBACUTE

L5

AVERAGE RESORPIIONS (DEAD IMPLANTS)

DOSE LEYEL

4.250 MG/KG

1/712=0.09

6£/13=0.47

BA15=0.54

8/18=0.58

12/13=0.93

4/16=0.25

11/20=0.55

DOSE LEVEL

42.500 MG/K3

2/ 9=0.21
6/13=0.47
3/11=0.28

12/17=0.71

12/13=0.453

Y o ™ Py Mmoo DD A M

PER PREGN&NT FEMALE

DOSE LEYEL
425,000 X5/KG

0/ A=0.0

*4BAT
5713=0, 39
9/16=0,50

1/13=0.5%

$,11=0.3730D

10/16=0.63%%323T717/17=1,00%22L

b 17=0.28

SYMBOLS OW FIRST LINE DENCTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES DSING

THE WEGATLIVE CORTROL GROUP

SYMEQLsS ON SECOND LINE DENQTE STIGHNIFTCANT RELATIONSHIPS AND DIFFERERCES USINRG
THE HISTORICAL CORTROL GROUP

E AND *
T AND 3

*, 2 SIGNIPICANWTLY DIFFERENT PROM CONTROL
G,! SIGHIFICANT RELATIGNSHIP WITH ARITH DR LOG DOSE (HEADING OF COLUMR])

W

-l

TH4O0-TAILED TES?T
ONE-TAILED

TEST

SIGNIFICANT AT P LESS THAX 0.05
SIGHNIFICANT AT P LESS THAW 0.01

A

Y



LOG
OSE

'
H
1
'

e b A b e
ARLTH AISTORICAL
DDSE WEEK CONTROL

1 27, 82=0.33
2z 29/ 89=0.33
3 10/ 89=0.31

30/ 21=0,.33

9, 92=0.43

32/101=0G.32

28/100=0.289

COMPOOND

NEGATIYE
CONTROL
1/10=0, 70
3/15=0.20
/12=0.34
B/13=0.62
T0/16=0,63

1/19=0.06

6/17=0.36

e U3 O3 ER

*x

*x

TABLE
5

DOSE LEVEL

4,250 HG/KG

1/12:!}.‘}9

5/13=0.39

8714=0,3a

T/13=0.504

4/1h=0.25

B/20=0.U0

5TUDY SURACUTE

DOSE LEVEL

42.5GC0 NG/RG

2/ 9=0.23
8/13=0.31
3Ki1=ﬂ.23
6/17=0.136

6/13=0.67

B/16=0.50%%

1/1520,47

FROPORTIOR OF PEMALES WITH ONE DR MORE DEAD INPLANTATIONS

DOSE LEVEL
425,000 M3/EG
0/ 8=0.0
4/13=0.31
7/16=0.48
5/13=0.39
2711=0.19%

TKTT=D142*"

4/17=0,24

SYMBOLS OW FIRST LINE DENOTE STIGHNIFPICANT RELATIONSHI®S AND DIFFERENCES USIRG

THE NEGATIVE CONTROL GROUP

STMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE

oNZ f,*
THO I, *

* SIGNIFIZANTLY DIFFERENT PROM CONTROL

HISTORICAL

SIGNIFTCANT AT P LESS THAR 0.05%
SIGNTFICANT AT P LESS THAK 0.0%

CONTROL GROUP

T SIGNIFIZANT LINEAR RELATTIONSHIP RWITH ARITH OR LOG DOSE (HEADIKG OF COLUNN)

26
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[ R Lo i

LOG ARITH
D05E DOSE

LU I |

HEEE

1

HISTORICAL
CORTROL

5/ 82=0.07

1/ 89=0.08

10/ 89=0,12

127 91=0.14

T4/ 92=0.16

9/101=0.09

13/100=0.13

SOMPOUND

NEGATIVE
CONTROL
1/10=0,10
171520, 07
B/12=0.34
*
2/13=0.16
4/16=0.25

0/19=0.0

1/17=0.06

™3

TABLE VII
5TODY SUBACUTE

45

DOSE LEVEL

4.250 AG/KG

0/12=0.0
1/13=0.08
1/15=0.07
3/14=0.22
4/13=0.31
uf1é=n.n

2/20=0.10

L

DOSE LEVEL
42.500 MG/KG

0/ 9=0.0

2/13=0,16

0/11=0.0 *

i/17=0.18

3/13=0.24

2,’15=ﬂ+ 13

PORPORTION OF FEMALES gITH TWD 0OR MORE DEAD IHPLhﬁTATIDHS

DOSE LEVEL
425.0G0 MSG/KG

3/ B=0.0

1/13=0.08

1/16=0.07

1/13=0.08

1711=0.10

4/17=0.24*

G/17=0.0

SYNMBOLS ON FIRST LINE DENOTE SIGHNIFICANT RELATIONSHIPS AND DIPFERENCES USING

THE NEGATIVE CONTROL GROJP

SYMBOLS ON SECOND LINE DENOTE SIGNIPICANT RELATIONSHIPS AND DIFFERENCES USING
THE WISTORICAL CONTROL GRODP

OFE !,*
THO [, *

* SIGNIFICANTLY DIFFERENT FRON CONTROL

SIGNIFICANT AT P LESS THAN 0.05
S5IGNIFICANT AT P LESS THAW 0.01

! SIGNIPICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE {HEADIRG OF COLUMK)

£6



o< ke &8 3 v g bL_d WL tod bd VOO ET3 LU ETfJ D S W I Soninr R A R S A

TRBLE VIIT
COKPOOYD &5 STUDY SUBACUTE

DEAD IXPLANTS / TOTAL INPLANTS

HISTORICAL NEGATIYVE DOSE LEVEL DGSE LEVEL DOSE LEVEL
WEEK CONTROL CONTROL 4.250 HG/KG 42.500 MG/RG 425,000 MG/RG
1 33/ 966=0.04 2/118=0.02 1/13420.01 2/104=0.02 0/ 93=2.0
) @D *ke3BD
2 45/1115=0,05 4/186x=0,03 6/162=0.04 6/157=0.04 5/161=0.00
3 87/1049=0.05 B8/147=0.06 8/177=0.05 3/137=0.03 8/176=0.05
an
4  51/1085=0.05 10/136x0,08 8/152=0.06 12/218=0.06 7/159=0.05
5 56/1110=0.06 15/18920,08 12/149=0.09 12/165=0.08 4/139=0.033D
6 46/1191=0.04 1/246=0.01 4/196+0.03 10/199=0.06%#33117/213=0.08%31
*¥33D ap

7 52/1138=0.05  7/214=0.04 11/229=0.05 8/1B6=0.05 4/215=0.02
: *HDD

SYMBDLS ON FIRST LINE DENOTE SIGNIFLICAKT DIFFERENCES USING
THE HEGATIVE CONTROL GROOP

SYMBCLS ON SECOND LIFE DENOTE SIGRIFICANT DIFFERENCES DSING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST
ONE-TATLED TEST

SIGHNIFICANT AT P LESS THAW 0.05

ONE *,3
*,% = SIGNIPICANT AT P LESS THAN 0.01

¥,3 SEGNIFICANILY DIFFERENT FROM CONTEROL



8. Dominant Lethal Study - Test II
Compound FDA 71-45, Synthetic 5ilica, was administered

to ten male rats {400 grams} at a dose level of 5,000 mg/kg according fo acute
{single dose) and subacute (five doses) protocols. Each treated male rat was
mated with two virgin female rats each week for seven (subacute) or eight
(acute) weeks. Two weeks after mating, female rats were sacrificed and the
fertility index, preimpiantation loss and lethal effects on the embryos were
determined and compared with these same parameters calculated from negative
{saline-dosed) and positive {0.3 mg/kg TEM-dosed) controi animals.

| The values calculated for these parameters from animals
dosed with compound FDA 71-45, Synthetfc $111ca, did not significantly vary
from those obtained from the negative controls, except for a significant pre-
implantation loss during weeks 1 and 3 of the subacute. This increase was due

to several females having five or more corpora lutea unmatched by implantations.

A similar increase in corpora lutea and explapation also can be seen for weeks

5 and 7 of the negative controls; therefore, it would not appear that the increase
is not compound-related. TEM caused a significant preimplantation loss and
embryo resorption during the first five weeks.

Comparing these data with the previously obtained values
for dose’ levels of 425 my/ky, 42.5 mg/kg and 4.25-mgfkg revealed no dose response
or time trend patterns, thus fndicatfng that compound FDA 71-4b, Synthetic

$ilica, does not induce dominant lethal mutations as measured by this test.

m BIONETICS : 95



DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-45

SYNTHETIC SILICA
TEST Il

(Through error the computer had been v
programmed so that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics

which are calculated on the full unrounded
numbers, )

[E BIONETICS 96
Liteon



TABLE 1 :
COMPOUND 45 STUDY ACUTE

FERTILITY IHNDEX

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSE WEEK CONTROL COGNTROL 5000, MG/KG CONTEOL
1 109/159=0.69 15/ %ﬂ:ﬂ.?ﬁ 13/ 20=0.65 12/ 20=0,60
2 119/7159=0.75 177 20=0.85 17/ 2U=0.85 157 20=0,75
3 119/158=0.76 16/ 20=0,80 177 20x0.85 13/ 29=U.95*
4 136/160=0,85 18/ 20=0.90 15/ 20=0,75 LAV 20:9.55:*
5 127/159=0.80 18/ 20=0.90 15/ 20=0.75 157 20=0.75
6 128/159=0.81 157 20=0.75 16/ 20=0.80 13/ 20=0.95
7 133/157=0.85 11/ 20=0.85 18/ 20=0.90 Ty 20=0.70
8 133/160=0,84 17/ 20=0.85 17/ 20=0.,85 18/ 20=0.90

SYMBOLS ON FIRST LINE DEROTE SIGKRIFICANT RELATIONSHIPS AND DIFFERENCES OSING
THE WEGATIVE CONTROL GROUP

SYNBOLS ON SECOND LINE DENOTE SIGHNIPICANT EELATIONSEIPS AND DIFPERENCES USING
THE HISTORICAL CCETHROL GEGUP

ONE !,*
THO 1,%

= SIGHNIFICANT AT P LESS THAMW 0.05

= SIGNIFICANT AT P LESS THA¥ 0.01

* SIGHIFICANTLY DIFFERENT FROM COKTROL

! SIGRIFICANT LINEAR BELATIONSHIP WITH ARLITH OR LOG DOSE (HEADING OF COLUGAN}

L6



CONPOOND 45

TABLE I1

STODY RCUTE

ATERAGE NIMBER OF IMNPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSE  WEEK CO¥TEROL CONTROL 5000, MG/KG CONTEROL
1 1351/109=12.4 189/ 13=12.6 174/ 13=13.4 1027 12= B.3%*33D
2 «*JaD
2 1427/119=12.0 2027 17=11.9 205/ 17=12.1 144/ 15= 9.63D
*33D
3 1435/119=12.1 196/ 16=12,3 216/ 11=12,7 97/ 19= 5.1%%33D
* 2P0
4 1626/136=12.0 219/ 18=12,2 128/ 15=13.2 65/ 11= 5.9%*33p
*%3AD
5 1466/127=11,.5 241/ 18=13.4 189/ 15=12.6 195/ 15=13.0
**PD1 *3I
& 1512/128=11.8 232/ 15=13.5 192/ 16=12.0 250/ 19=13.2
*n DI *%3D1
7 1626/133=12.2 21%/ 17=12.9 234/ 18=13,0 176/ 14=12.6
8 1551/133211,7 234/ 17=11.8 199/ 17=11.7*23d 236/ 18=13.1
** 3T LET F 1
SYMBOLS OH FIRST LIME DENOTE SIGNIPICANT RELATIOWSHIPS AND DIFFERENCES USIRG

26

THE

HEGATIVE CONTEOL GROUP

PER PREGEANT FENALE

SYMBCLS ON SECOKRD LINE DEKNOTE SIGHIFICART BELATIOHSHIPS ANWD DIFFEHRENCES USING

THE

EISTORICAL CONTROL GROUP

TRG--TALLED TEST
ONE-TALILED TEST

4

SIGNIFICAWT AT P LESS THAN 0,05
SIGNIFICANT AT P LESS TEA¥ 0,01

SIGNIFICANTLY DIFFERERT FROM CONTEOL

S5IGNIFICANT RELATIONSHIP WITH ARITE OR LOG DOSE (HEADING OF COLUME)



COMPOUND 45

TABLE III

STUDY ACLTE

AYERAGE CORPOERA LUTEA PER PREGNANT FENALE

LOG ARITH AISTORICAL NEGATIVE © DOSE LEVEL POSITIYE
DOSE DOSE WEEK CORTEOL CONTROL 5000. MG/KG CONTROL
1 1504/109=13.8 228/ 15=15.2 199/ 13=15.3 176/ 12=15.7
. T BT
2 1588/119=13.3 250/ 17=14.7 200/ 17=14.1 215/ 15=14,3
*P2I
3 1565/119=13.2 234/ 16=1¢,6 2527 17=14,8 252/ 19=13.3
*31 *3BT
4 1784/136=13,1 272/ 18=15.1 215/ 15=14.3 166/ 11=15.1
33T =21 *2I
5 1648/127=13.0 266/ 1B=14.8 219/ 15=104.6 220/ 15=14,7
$2a1 ET ) * 331
6 1689/128=13.2 235/ 15=15.7 237/ 16=14.48 325/ 19=17.1
2ETY *331 * %23
7 1767/133=13.3 246/ 17=14,5 2887 38=16.08T 197/ 1u=14.1
£33 **BIL
8 1823/133=13.7 266/ 17=15.7 260/ 17215.3 2718/ 18=15.4
»2FRI *DDI » %39

66

SYMBOLS ON PIEST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES HSING

THE HEGATIYE CONTROL GRODZ

SYMBOLS CN SECOKD LIXE DENOTE SIGNIPICANT RELATIONSHI®S ANWND DIFFERENCES USING

THE HISTCRICAL CONTEROL GRGOE

L5

E AND * = TWO-TAILED TEST
! AND & = ONE-TAILED TEST

OMNE !,6,@,% = SIGNIFICANT AT P LESS THAN 0.05
TWO 1,6,0,% = SIGEIFICANT AT P LESS THAR 0.01

. @7 SIGNIFICANTLY DIFPFEHRENT FEOM CONTEOL

E,! SIGNIFICANT ZELATIONSHIP WITH ARITH OB LOG DOSE (HEADING QF COLUMN}



LOG
DOSE

ARETH

DOSE WEEK

1

STIMBOLS ON PIHRST LIVNE DENOTE SIGHIFIC

 HISTORICAL

CONTEQL

153/109=
161/119<
130/119<
158,136
TB2/12 7=
177/128=
101/133=

272/133=

1.4

1.4

1.1

1.2

1.4

1.4

1.1

2.1

COMPOUND 45

TABLE IV

STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGHRANT PENALE

NEGATIVE
CONTROL

39/ 15= 2.6

48/
38/
53/
25/

33/
21/

327

THE NEGATIVE CONTR0Y, GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELETIGHSHIPS AND

THE HISTGRIC&L CONTRCL GRODP

. & AWD * = TRO-TAILED TEST

001t

! AHD 2 =

ONE~TAILED TEST

"

17=

18

18=
15=
17=

1=

2.8

1.9

21

DOSE LEVEL
HG/EG

5G00.

25/ 13=
35/ 1=
36/ Ti=
17/ 15=

15

0/
45/ 16=
34/ 18x

61y 17=

ONE !,6,2,% = SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.81

TWO ',5,3 ¥

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL

b,! SIGNIFICANT RELATIONSEIP WITH ARITH OF LOG DOSE

1.9

241

2.1

1. 1*@&D

2.0

2.8

i.0

3.6%31

POSITIVE

CONTROL
T8/ 12= 6.2
11/ 15= 4,7
155/ 19= 4,2
0y 11= 8.2
23/ 15= 1.7
15/ 19= 4.0
21/ 14= 1,5
427 18= 2.3

@I
*xgaf

*dal
**@p L

**d3I
**¥gdI

**J@T
**xg391

21

ANT RELATIONWNSHIPS AND DIFFERENCES OSING

DIFFERENCES USIRG

(HEADING OF COLUMNN)



TABLE ¥
COMFOUKD 45 STODY ACUTE

AVERAGE BESOBRPTIONS (DEAD INMPLANTS) PZR PEEGNANT FEMALE

LOG ABITH HISTORICAL NEGATIVE DOSE LEVEL POSITIYE
DOSE DOSE WEEK CDHTEQL CONTROL 5G00, MG/RG CONTEOL
1 281090, 26 27 15=0.14 8/ 13=0,6201 92s 12=7.67xx3al
: * 1
2 537119=0.85 127 17=0.71 12/ 17=0.71 136/ 15=9,07+%3a1
al **gaTl
3 61,119=0.52 9/ 16=0.57 14/ 17=0.83 89/ 19=0G.69%%231
) **33L
4  62/136=0.46 15/ 18=0.B4 9/ 1520.60 51/ 11=4.54%*221
*al EERAT
5  74/,127=0.59 97 18=0,50 47 15=0.27 687 15=0.5u%*231
*x*x33L
& 58/128=0,46 15/ 15=1.00 9/ 16=0.57 33/ 19=1.T4al
%34T
7 657/133=0.49 117 17=D.65 19/ 18=0.62 14/ 14=1.00
31
8 71/133=0.54 5/ 17=0.30 6/ 171=0,36 24/ 18=1, 34%ad1
=@l

SYNBOLS ON FIEST LINE DENOTE SIGHIFICANT RELATIONSHIPS AND DIFFERERCES USING
THE HEGATIVE CONTROL GROODP

SYMBOLS ON SECORD LINE DENOTE STGNIFICAKT BEELATIONSHIPS AND DIFFERENCES USING
THE HISTOBRICAL CONTROL GRODP

& AND *# = TWO-TAILED TEST
! AND @ = ONE=-TAILED TEST

ONE 1,6,3,% = SIGNIFICANT AT P LESS THAY 0.05
TWO 1,8,3,* = SIGNIFICANT AT P LESS THAN 0,01
S %,2 STGNIFICANTLY DIFPERENT FROM CONTROL
£,! SIGHNIPICAKT WELATIONSHIP WITH ARITH OR LOG DOSE (HEADLRG OF COLUNK)



LOG ARITH
POSE DOSE WEE

fAtH

1

a8

HISTORICAL
X CONTEOL

24/109=0,23
38/119=0.32
39/119=0, 33
46/136=0, 34
45/127+0.36
44/128=0.35

46/133=0,35

50,133=0.38

COMPODOND 43

TABLE VI

5TODY

ACOTE

PEOPORTION OF FEMALES WITH OME OR MCRE DEAD IMPLANTATIONS

NEGATIVE
CONTROL

2/

9/

5/

12/

6/

74

By

74

15=0, 14
17=0.48
16=0. 32
18=0, 67
L
18=0. 34
15=0.54

17=0, 048

17=0, 24

DOSE LEVEL

S0G0,

=74

10/

8/

6/

b/

i/

9/

6/

13=0,. 39

17=0.59

T7=0.48

15=4, 40

15=0.27

16=0.44%

18=0. 50

17=0.36

MG/KG

x

12/

15/

19/

11/

15/

15/

10/

11/

POSITIVE
CORTROL

12=1,.00%*
*%

1521, 00%*
x

19=1.00*%
**

11=1, Q0*
%

15=1,00¥%*
s%

19=0.79
*k

14=0,72
Y

18=0.52%

SYMEOLS O FIBRST LINE DENCTE SIGNIFICART BEELATIONSHIPS AND DIFFERENCES [SIHG
THE ¥EGATIVE CONTHOL GROUP

SYMBOLS ON SECOND LINE DEFOTE SIGNIFICANT RELATICGNSELIPS AWD DIFFERERCES USING
THE BLISTOREICAL CTONTROL GROUFP

OWE !, *
TWG 1,%*

SIGHIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.0

* SIGNIPICANTLY DIFFERERT FECH CONTROL
! SIGNIFICANT LINEAR RELATTIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)



TABLE VII
CONPOUND 45 STUDY ACUTE

PORPORTION OF FEMALES WITHE TWO OB MORE DEAD IMPLANTATIONS

106 ARITH HISTORICAL REGATIYE DOSE LEVEL POSITIYE

DOSE DOSE WEEK CGHTEQL CONTROL 5008, NMNG/KG CONTROL
1 3/7109«=0.013 D/ 15=0.0 3/ 13=0,24* 12/ 12=1.00%*
= ik LR
2 14 /91%9=0,12 i/ 11=0.18 27 17=0,12 15/ 15=1.00%x
ik
3 17T/119=0.15 G/ 16=0.25 3/ 1T=0.148 15/ 19=0.79#%%
xkK
i 12/136=0,09 1/ 18=0,06 3/ 15=0.20 11/ 11=1,00*%=*
L £ 3
5 18/127=0.15 3/ 18=0.17 R/ 15=0.10 13/ 15=0.,87%%
o

6 13/128=0. 11 L/ 15=0.27 27 16=0.13 10/ 19=0.53
Kk

7 15/133=0,.11 3/ 17=0.18 2/ 18=0.12 27 14x0.15

8 18/133=0.14 1/ 17=0, 06 0/ 17=0.0 6/ 18=0,34%
&
SYMBOLS ON PIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AXD DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS OF SECOND LINE DEWOTE SIGNIFICANT RELATIONSHIPS AND DIFFERERCES USING
THE HISTORICAL CONTLHOL GROUP

ONE 1,% = SIGNIFICANT AT P LESS5 THAM 0.05
TWCO 1,* = SIGNIFICANT AT P LESS THAN 0.0

* SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT LIKEAR BELATIONSHIP WITH ARITH OR LOG DOSE {UEADING OF COLUMA}

241



WEEK

1

HISTORICAL

CONTROL

28/1351=0.02

5371427=0,04

LlAL435=0.04

627/1626=0.04%

T4/1466=0.05

58/1512=0.04

65/7/1626=0.04

T1/1551=C.05

COMPOUND 45

TABLE VIEI

STupY ACUTE

DEAD TMPLANTS / TOTAL IMPLANTS

MEGATIVE
CONTROL
2/189=0.01
127202=0.06
9/1%6=0(.035
15/219=C.07
ol
3/ 251=0.04
15/202=0,0C7

11/219=0.05

57234=0.02

%40

DOSE LEVEL

500C. MG/KG

BfL74=0.05

12/205=0.06

147216=0.06

G/158=0.05

4£/189=0.02

*3D

9/1592=0.05

11/234=0.05

&/i99=0.03

SYMBOLS ON FIRST LIMNE DENDTE SIGNIFICANT DIFFERENCES USENG

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFTCANT

THE HISTORICAL CONTROL GROUP

ONE %, 43
THI #.a

= TWO-TAILED TEST
@ = ODNE-TAILED TEST

SIGNIFICANT AT P LESS THAMN 0.05
SIGNIFICANT AT P LESS THAN 2.01

e SIGNIFICANTLY DIFFERENT FROM CONTROL

DIFFERENCES USING

POSITIVE
CONTROL

G2/ 102=0.90%x=3a1
*Edaf

136/ 144=0. F4¥63aal
**3al
897 97=0.92%%dal
#+#da ]

517 ab=0G,Tazxzxall
¥xdal

bB/195=0, 30*xaa{
#¥kgal

337350=0. 1321
*Aaal

14/176=0.08
. %31

24/ 236=0. 10%%3p1
ol



LOG  ARITH
DOSE DOSE WEEE

HISTORICAL
CGHTHQL

1 104/159=0.66
2 11B/160=0.74
3 119/159=0,75
4 120/154=0.78
5 122/157=0.78

6 136/159=0.86

7 135/155=0.88

SYMBOLS ON FIRST LINE DENQTE SIGEIFICANT RELATIONSHIPS AND DIFFERENCES USING
NEGATIVE CONTECQCL GROUP

THE

SYNBOLS ON SECOND LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL COKNTEOL GROUP
ORE ?!,* = SIGHNIFICANT AT P LESS
Tl 1,* =

COHPOUND 85

¥EGATIVE
CONTROL

14/
16/
11/
15/
L V4
14/

16/

%ﬂ=ﬂ.?ﬂ
20=0,80
20=0.85
20=0,75
20=0.85
20=0.7¢

20=G. 80

THAN

* SIGHNIFICARTILY DIFFERENT FHROM CONTROL

! SIGNIFICANT LINEAR RELATICNSHIP WITH ARITH OR LCG DOSE (HEADING OF COLUMNN}

STH |

0.05
SIGNIFICANT AT P LESS THAMW 0.01%

TABLE I

STUDY SUBACUTE

FERTILITY IWDEX

DOSE LEVEL

2000,

18/

16/

18/

18/

16/

11/

13/

NG/KG

20=0.485

20=9, 41

20=0.490

20=0,30

20=0.80

20=0,585

20=0.95



TABLE II
CONPOUND 45 STUDY SUBACUTE

AVERAGE NUNBER OF IMPLANTATIONS PER PREGNANT FENALE

LOG ABRITH HISTORICAL NEGATIYE DOSE LEVEL
DOSE DOSE WEEK CONTROL CORTROL 500C, MG/KG
1 1231/104=11.8 137/ fu=14 .1 212/ 17=12.5%ad
- **23L
2 1474/118=12,5 189/ 16=11.8 2137 16=13.331
3 1405/119=11.8 218/ 17=12.8 214/ 18=11.9
&  T41e/120=11.8 176/ 15=11.7 226/ 18=12.2
5 1462,/122=12.0 209/ 17=12.3 210/ 16=11.1
**gal
6 1626/136=12.90 170/ 148=12.1 216/ 17=12.7
T 1566/135=11.6 170/ 16=10.06 253,/ 19=13.3%a1
** 3R

SYMBOLS O FIRST LINE DENOTE SIGNIFICANT RELATIONSHIFS AND DIFFEREHNCES USING
THE NEGATIVE CONTROL GROUPR

S5YNBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIPFERENCES USING
THE HISTORICAL CONTEHOGL GROUP

& AND ¥ = TWO-TAILED TEST

! R¥D 3 ONE-TAILED TEST~
ONE !,&,8,* = SIGNIFICANT AT P LESS THAN C.05
TWO !,&5,2,*% = SIGNIPICANT AT P LESS THA® 0.01

* 2@ SIGNIFICANTLY DIFFERENT FROM CONTROL '
E,! SIGRIFICANT RELATIONSHIP WITH ABRITH OR LOG DOSE (HEADING OF COLUMH}



LOG ARITH
DOSE DOSE

1

WEEK

HISTORICAL
CDHTRQL
1385/104=13.3
1599/118=13.6
1535/,119=12.9
1499/120=12.5

1554,122=12.7

1809/136=13.3

1711/135=12.7 244/ 16=15.3

NEGATIVE

cD

22/

239/

2456/

208/

286/

220/

TABLE IIIL

CO¥POGED 45

STUDY SUBACUTE

AYERAGE CORPORA LUTEA FPER PREGNANT FEMEALE

NTROL

14=15, 1 266/
; %2331
16=14.9 252/
*331
17=14.5 288/
%31

15=13.9
21

240/

17=16.8 247,
*¥dadl

14=15,7 251/

**gdi

300/
ok AR T

DOSE LEVEL
5000,

NG /KRG

17=15.7
**p2l

15=15.8
*xjal
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CONPOUND 45

TABLE IV

STUDY SUBACUTE

AVERAGE PREIMPLARTATION LOSS5ES PER PHEGEANT FEMALE

LOG ARITH HISTORICAL

DOSE DOSE WEEK CONTROL
1 154/108= 1.5
2 125/118= 1.1
3 130/119= 1.1
4 85/120= 0.7
5 92/122= 0.8
6  183/136= 1.4
7 105/135= 1.1
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CONTEOL
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TABLE ¥
CONPOUND &5 STUDY SUBACUTE

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

LOG  ARITH HISTORIC AL NEGATIVE DOSE LEVEL
DOSE DOSE HEEK CORTROL CONTROL 5G00. MG/KG
1 40/104=0,39 8/ 14=0.58 1/ 17=0.65
2 59/118=0.50 13/ 16=0.82 15/ 16=0.94
a1
3 69/119=6.58 16/ 17=0.95 4/ 18=0.24%aD
*an
4  66/120=0.55 12/ 15=0.80 17/ 18=0.95
5  78/122=0.64 7/ 17=0.42 147 16=0.88
6 62/136=0.46 11/ 14=0.79 6/ 17=0.368D
a1
7 70.135=0.52 20/ 16=1.25 137 19=0.69

SYEBOLS OF FIRST LINE DENOTE SIGHIFICANT RELATECNSHIPS AND DIFPERERCES USING
THE NEGATIV¥E CONTROL GROUPD

SYMBOLS ON SECOND LINE DENQTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USIRG
THE HISTORICAL CONTHOL GROLP

& AND * = TWO~-TALLEDR TEST
! AND & = ONE-TAILED TEST-

SIGNIFICANT AT P LESS5 THAN 0.05

ONE !,5,@,%*
,B,% = SIGEIPICANT AT P LESS THAN 0.01

TWQ 1,6

*, @ SIGNIFICAYTLY DIFFERENT FROM CONTROL
G+t SIGNIFICANT RELATIONSHIP #ITH ARITH OR LOG DOSE (HEADING GF COLUNR)
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LOG ARITH

JISTORICAL

DOSE DOSE WEEK CONTROL

1

7

31/104=0.30

38/118=0,33

42/11920, 36

42/120=0.35

54,122=0,45

$3/136=0,32

42/135=0,32

COMPOURD 4%

TABLE VI

STUDY SUBACUTE

PREOPCETION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

HEGATIVE
CONTROL
T/ 16=0.140
9/ 17=0.53
9/ 15=0, 60
S5/ 17=0.30

8/ 16=0.50

DOSE LEVEL
5000. MG/KG

1/

10/

%/

8/

g/

.3}{

3/

17=0.42

16=0.63

*

18=0,23

18=0.145

16=0,57

17=0,18%

19=0.27

SYMBOLS ON FIRST LINE DENCTE SIGNIFICANT RELATIONSHIPS AND DIFPERENCES USING
THE NHEGATIVE CONTROL GROGUP

SYNMNBOLS O SECOND LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEGL GROUP

ONE 1,¥
THG 1,*

SIGNIFICAKT AT P LESS THAN D.05
SIGNIFICANT AT P LESS THRN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTEROL
! STGNIFICANT LINEAR RELATIONSHEIP WITH ARITHE QE LOG DOSE (HEADING OF COLUHN)
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ITABLE ¥ii
COMPOUND 45 5T0DY SUBACUTE

FORPORTION OF FEMALES WITH TWO OR HORE DEAD IRPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL

DDSE DOSE WEEFK CONTROL CAONTEROL 5804, S5G/KG
1 8/104=0,08 1/ 14=0.08 2/ 17=0.12
2 10/118=0.09 8/ 16=0.25 27 16=0.13
3 17/119=0.15 4y 17=0.24 0/ 18=0.0 #
4 15/120=0.13 3/ 15=0.20 3/ 18=0.17
5  19/122=0, 16 1/ 17=0,06 2/ 16=0.13
6 13/136=0.10 3/ 14=0.22 1/ 17=0.06
7 16/135=0,12 5/ 16=0.32 1/ 19=0.06%

&*

SYMBOLS ON FIRST LINE DEKEOTE SIGN¥IFTCANT RELATIONSHIPS AND DIFPEREBECES USING
THE MEGATIVE CONWNTRCL GERCUP

SYHBOLS ON SECOND LIBE DEROTE SIGHIFICANT RELATIONSHIPS AHD DIPFERENCES USIHG
THE HISTODRICAL CCHTEOL GROUP

ORE !,¥
THO {,¥

= SIGNIFPICART AT P LESS THAN 0.05

= SIGNIFICANT AT P LESS THAR 0,01

* SIGNIFPICANTLY DIFPERENT FROM CONTEROL

! SIGNIFICANT LINEAR BRELATIONSHIP MITH ARITH OR LOG DOSE (HEADING OF COLZANW)
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TABLE VIITI

COAMPOUND 45 *TUDY SUBACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE DOSE LEVEL
WEEK CONTROL CONTROL 500G, MG/KG
1 4G/1231=0,03 8/1l97=0.04 11/7212=0.05
2 59/1414=0.04 13/189=0.07 15/213=0.07
3 59/714C5=0.05 1&67218=0.07 4/214=0.02a0
ap
& 66/1414=0,05 12/176=0,.07 177220=0.08
2]
5 TE/1462-0,05 T/7209=0.03 14/210=0.07
& 62/1626=0.04 11/170=0.06 6/216=0.G3
o]
¥ TO/1566=0.04 20/170=0.12 13/7253=0.053a0

al

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENQTE SIGNIFICANY OIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST

= H]
in

ONE-TAILED TEST *
ONE *#43 = SIGNIFILANT AT P LESS THAN 0.05
TW3 %428 = SIGNIFICANT AT P LESS THAN Q.01

¥oad SIGNIFICANTLY DIFFERENT FROM CONTROL
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APPENDICES

II. MATERIALS AND METHODS

A. Animal Husbandry

1. Animals {Rats and Mice)
Ten to twelve week old rats {280 to 350 g} and mzle
mice (25 to 30 g) were fed a commerical 4% fat diet and water ad 11bitum until
they were put on experiment. Filow Laboratories random-bred, closed colony,
Sprague-Bawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were emploved in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was fed te all animals. Pericdic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.
3. Husbandry '

Animals were held in quarantine for 4-11 days. Mice
were housed five to z cage and rats one to five to a cage. Animals were
identified by ear punch. Sanitary cages anﬁ bedding were used, and changed
two times per week, at which time water containers were ¢leaned, sanitized
and filled. Once 2 week, cages were repositfoned on racks; racks were re-

_ pnsitiunedxwithin rooms monthly. Fersonnel handling animals or working within

animal facilities wore head coverings and face masks, as well as syitabie garments,

Individuals with respiratory or cther overt infections were excluded from the

animal facilities.

B. Dosage Determinaticoh

1. Acute LDSD and LD5 Daterminaticn

Since the compounds proposed for testing are included in
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the food additive regulations as "“genera2lly recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic

so that determination of a LD, or a LD5 would be of no practical value. In
fact, this has been cur experience with previously tested compounds from
this 1ist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means {mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certzin compounds where

a LDBU or a LD could not be datermined, an exceedingly high concentration,
% g/kq, was employed and accepted as the LD5 level. In cases whera the
toxicity was high enough to allow determination of a Lns, the following
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objective 1n selecting dosages was to choose values which would
cause mnrt;1it1es between 10% and S50%.

When information was inadequate to derive a suitable series
of dosages, five rats were uysed to identify the proper range. Each of these
was given one of a widely spaced {differing by 10X) series of doses. This
was confidently expected to suffica for derivation of the series of dosages

to be used in the L[J5EI datermination.
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a prebit analysis and calculation
of LDsﬂ, Lﬂs. slope and confidence 1imits by the method of Litchfield and
Witcoxon. The highest dose level used was either a finite LD; or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite LD, or 2500 mg/kg.
The Tow level used was either 1/100 of the finite LD5 or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecutive days (24 hours apart}.

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and suybacute studies ten animals, 25-30 g each, were
employed at each dose level. 5Solvent and positive controls were run at all
times. The positive control {dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Resuylts and
Discussi;n Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs {(his G-46, TA-1530) of Salmonella typhimurium, and

{2) 'a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determinéd with the Saimonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directiy by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast
extract gel, transferred weekly. They were transferred to tryplone yeast
extract broth 48 hours before use: they were transferred a second time

from broth to brath 24 hours prior to use, and again 8 hours before use.

The mouse inocculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml1 broth bottles which had been prewarmed at 37°C. Exponential
Jog-phase organisms were Tnoculated intraperitoneally into the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x IUE

cells/m! was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 celis/ml. Twoe ml of

the syspension was inocylated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

oh yeast complete medium.
. Acute study
Three dosage Jevels (usage, intermediate [determined
as discussed previously], and LD5} were administered oraily by intubation to
ten m1ce.* Positive controls and negative vehicle controls were included in
each study. All animals received 2 ml of the indicator organfsm jntraperitnnea11y.

Each ml contained 3.0 x 10% cells for Saimonelia and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 m1 of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 mi of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal exudate (0.5 m) exudate + 4.5 ml saline)
ylelding a concentration series from 1ﬁn (undiluted peritoneal exudate} through
1077, For enumeration of total bacterial counts, the 10~ and 1077 dilutions
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread over the surface of the plate using & bent glass
rod immersed in 95% athanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the 109 dilution was used, 0.2 ml being
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. A1l plates were incubated
at 37°C, tryptane veast extract agar plates for 18 hours and minimal agar ﬁlates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance, Tenfold serial dilutions were

0 t5 1075, Samples af 0.1 ml of

made of each sample yielding a series from 10
the 10'5. 1ﬂ'4, and 1073 dilutions were removed and plated on complete medium
(10 plates each}. A11 plates were incubated at 30°C for 40 hours. The 10~
dilutions were used to determine total populations and the 107% and 1073 plates
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =
CFu/ml [E;U 1s Colony Forming Units) of sampile plated CFU/m1 x one/dilution
factor (1ﬂﬂ - 1ﬂ'?] = CFU/m1 in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

total mutant cells
total population

MF

(MFt/MFc = 1.00 for
: - MF of experimental sample control sample)
MFt/MFe MF of controi sample .
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozygotes) were sean as red colonies or as red sectors on a normaily
white yeast colory. The plates [from 107 ang 1073 dilutions) were scanned
under the 10X lens of & dissecting scope to enumerate the red colonies and

5

sectors. Population determinations were made from the 107~ dilution plates.

A recombinant frequency (RF) was calculated:

RF = SoTaT nabar celorTes scraened
b. Subacute study
Stmilar groups of animais at each dose level re-
cefved five oral doses of the test compound 24 hours apart. Within 30 minutes
after the tast dosing, the animals were inoculated with the test organism and
nandled in the same fashion as those in the acute study.

. In vitro study

Cultures of 5. typhimurium histidine auxotrophs
{G*4E.and TA-1530) were plated on appropriate media. The test compound was then
added to the piate, either in the form of a microdrep of solution {0.01 to 0.25
ml) applied to a small fiTlter paper disc resting on the agar or a small crystal
applied directly to the agar. Tenfold serial dilutions of the culture were
. employed and plated so as not to miss the cptimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomycas cells at

proper dilutions were shaken with the test compound, dituted, and plated at

50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after syitable incubation.
Negative and positive controls were run concurrently. The pusitive control was

EMS for Salmonella and Saccharpmyces. The in vitro Salmonella tests were reported
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as {+} or {-) or guestionable; the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, &nd recnmbinants!lﬂs survivors,

For the Saccharomyces a 50% survival level, e.qg.., an arbitrary 5.0% w/v test

tevel, was used when no LD, was determinable.
2. Cytogenetic Studies
da. In vivo study
Ten to twelve week oid, male, albino rats obtained
from a ¢losed colony (random-bred) were used. A total of 59 animals 1n the
acute study and 18 animals in the subacute study was used, as illustrated in

the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administraticn

& Hours 24 Hours 48 Hours
High Level 5 5 5
Intermediate Level 5 B 5
Low Level 5 5 5
Positive Control 0 0 5
Negative Control 3 3 3

Subacute Study

Five duseg 24 hours apart; animals kilied € hours after last dose.

Treatment Kiiled After Administration
High Level 5

Intermediate Level L )
Low Level 5

Negative Control 3

All animals were dosed by gastric intubation.
Four hours after the last compound administration.

and two hours prier to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals
were killed by using Eﬂz, and the adhering muscle and epiphysis of one femyr
were removed. The marrow "plug" was removed with a tuberculin syringe and

an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution [BSS)
in a test tube and capped. The specimens were centrifuged at 1,500 RPM 1n a
table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KCI
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes 1n order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 m1 of fixative {3:1 absolute methanol:giacial acetic
acid) was added. The cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were

again centrifuged, decanted, Z ml of preﬁared fixative was added, and the
cells were resyspended and placed at 4°C overnight.

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added io
obtain a suitable density. The c¢ells were resuspended and 2 - 3 drops af the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
hnrizanta]: As the suspension flowed to the edge of the s7ide, it was ignited
hy an alcohel burner and allowed tc flame, Following ignition, the s1ides were
atlowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using & 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed 1n acetone, 1:1 acetone:xylene, and placed in fresh zylene
for 30 minutes. The slides were then mounted using Permount [Fisher Scientific)
and 24 x 50 mn coverglasses. The coverglasses were selected to be 0.17 mm

+ 0,005 mn in thickness by use of a coverglass micrometer. The preparations
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were s¢anned with 10X and 24X objec-
tives and suitable metaphase spreads that were countable were then examined
critically using 40X, 63X or 100X 0il1 immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG2C) ar =z Schott IL570 myu 1nterference filter.

The chromesomes of each cetl were counted and only
diptoid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromescmal aberrations which were
observed, They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were ocbtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been given the known mutagen Tr1ethyiené Melamine (TEM) admin-
jstered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and sabacute studies consisted of the vehi¢le in which the compound was
administered. The dosage levels, solvents and toxicity data are in91uded in
the Results and Discussion Section of the report.

b. In vitro study
Human embryonic lung cultures {WI-38) which were

negative for adventitious agents {viruses, mycoplasma) which may interfere

n
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.026% trypsin and planted in 32 oz. prescription
botties containing 40 ml of tissue culture medium. When growth was approxi-
mately 95% confluent the cells were removed from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
{DMS0). Cells were frozen in vials in the vapor phase of liguid nitrogen at

6 cells/ml. When needed, the vials were removed from

a concentration of 2 x 10
liquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMS0, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 wg/ml of streptomycin and

16% fetal calf serum) and planted 1n milk dilution bottles at a concentra-
tion of 5 x 1D5 cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours after planting. The dose Tevels
required a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series
of tubes containing 5 x IU5 cells/m] which were aimost cunfjuent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were empioyed within the two logarithmic dosages, the higher of which showed
toxicity a;d the lower no effect. The s¢ivents used and the range finding
data are presented in the toxicity data report under Results and Djscussien.
The dose level below the Jowest toxic level was employed as the high level.

logarithmic dose levels were employed for the medium and low levels.

Cells were incubated at 37°C and examined twice

dally to determine when an adequate number of mitoses were present. C(ells were

harvestad by shaking when sufficient mitoses were observed, usua11y 24 - 48

[B BIONETICS
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hours after planting, centrifuged, and fixed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens ﬁere centrifuged, decanted, and
suspended in acetic acid-orcein stain (2.0%4) and a drop of suspension placed
on a ciean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stafn gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and light sources were enumerated under the metaphase descripticn. Positive
controls used were TEM (at a concentration of 0.1 mcg/ml dissclved 1n saline)
and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported ¢n forms currently
used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay '

In this test, male and female random bred rats from a
ciosed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of & groups: 3 dose levels selected
as described above, a positive control {triethylene melamine) (TEM) and a
negative control (sclvent only). The positive control was administered intra-

] per1tunea];y. Administration of the test compound was oraliy by intubation
in both the acute study {1 dose} and 1n the subacute study (1 dose per day
for 5 days). Foliowing treatment, the males were sequentially mated to 2
females per week for B weeks {7 weeks in the suybacute study}. Two virgin
female rats were housed with a male for 5 days {[Monday through Friday}. These
two females were removed and housed in 2 cage until killed. The maie was

rested on Saturday and Sunday and two new females introduced to the caqe on
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is benmeficial to
the male as regards subsequent weekly matings. Females were kilied using EGE
at 14 days after separating from the male, and &t necropsy the uterus was
examined for deciduomata (early deaths). late fetal deaths and total implanta-
tions.

Sufficient animals were provided in our experimental
design to accommodate for any reduction in the number of congceptions. Each
male was mated with two females per week, and this provided for an adequate
number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures described in Supplementary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw data sheets,
which are submitted separately.

D. Supplementary Materials and Methods

1. Host-Mediated Assay In ¥itro and Formulae

a. Bacterial in vitrc plate tests

This method has been published by Ames: The Detec-

X

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens: Prin-

ciples and Methods for Their Detection, Vel. 1, Chapter 9, pp. 26?:282, A,

Hollaender, Editor, Plenum Press, New York {1571).

b. In yitro for mitotic recombination

{1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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photometrically. (A standard curve previously determined for colony forming
units versus ¥ transmittance at 545 mu was easily used.)

(2) Cells from the concentration suspension
were dituted appropriately into 0.067 M Phospﬁate buffer pH 7.2 to provide
5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the bH0% survival level. IFf 50% survival leve
could not be determined, the arbitrary test level of 5% w/v was used.

{(4) roliowing treatment, cells were diluted and
plated on ¢complete agar medium for determination of total pepulation and red
sectors. Total surviving population was conveniently measured on plates of

|

107" and 1U'5 dilutions using 0.2 ml per plate (5 plates), and sectors deter-

mined on plates of 107 and 10”4 dilutions using 0.2 ml per plate (5 plates).

1

Plates were Tncubated for 2 days at 30°C followed by a hoiding period of 2 days

at 4°C to promote color development with limited enlargement of the colonfes,
Red sectors were scored by systematically scanning the plates with a dissecting
microscope at 10X magnification.
) {5} The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per IES sQrvivcrs for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate {EHE}'was employed
as the positive control in both in vitro systems.

c. Minimal medium (bacteria):

Spizizen'’s Minimal Medium:
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4X 5alt Solution:

{NHq} 50y 8.0 gm

K,HPO, 56.0 gm

KHEPU¢ 24.0 gm

Na Citrate 4.0 gm

Mg 50, 0.8 gm

Blotin 0.002 gm

Hzﬂ ) gs to 1 titer

Sterilize by autoclaving
(121°C/15 min.)

Medium:

4% Salt Solution 1250 m)

5.0% Glucose (sterile) :100 m1 (If histidine is added

1.5% Bacto-agar :650 ml
(steriie}

Complete medium {bacteria):

Bacto-Tryptone 1.0 gm
Yeast-Extract - 0.5 gm
Bacto-Agar 2.0 gm
Bistilied H,0 160.0 m]

&t concentration of 30
mg/1iter, this bacomes
a complete bacterial
medium, )

Sterilize by autociaving {121°C for 15 minutes).

Complete medium {yeast):

KH2P04 1.5 gm
Mgse, 0.5 gm
{HH4]ESU4 4.5 gm
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Peptone 3.5 gm

Yeast-Extract 5.0 gm
Glucose 20.0 gm
Agar 20.0 gm
Distilled K,0 1000.0 m)

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

{from Nichols, 1970)

“"Anaphase preparations may be made by several methods. One

convenient approach is to grﬂw'ce]1s directly on coversiips in pgtri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% Eﬂz atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope (usualiy 48 to 92 hours after planting) the coverslip is transferred
to absolute ethann]l for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains (Fueigen, May-Grunwald-Giemse, orcein}
and attached to a s)ide with mounting media for evaluaticn. Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-

Tayer that have been put intc suspension. In this instance the cells are

centrifugé& and fixed with the squash fixative. They are then suspended in

the stain and a drop of the suspension put cn the s1ide and covered with a
caverslip. However, 1n this case, only the excess stain is genti; expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion s used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed."

®
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal! studies.
a. The fertility index |
The number of pregnant females/number of mated
females with the chi-square was used to compare sach treatment to the control.
Armitage‘s trend was used for 1inear praoportions to test whether the fertility
index was linearly related to arithmetic or log dose.
b. Tetad number of implantations
The t-test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to
the arithmetic or log dose. L

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Praimpiantation Josses
Preimplantation 1osses were computed for each female

by subtracting the number of implantations from the number of corpera lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

tmplantation losses per female was relatad to the arithmetic or log dose.

®
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e. Dead implants
Dead implanis were treated the same as pre-
implantation losses.

f. Cne or more dead implants

The proportion of females with one or mare dead
implants was computed, each treatment compared to control by chi-sgquare test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Alsc, probit regression
analysis was used to determine whether the probit of the proportions was related
to log dose.

g. Two or more dead implants _

The pfupvrtian of females with two or more dead
implants computed was treated same as abave (f).

h. Dead implants per total! implants

Dead implants per total implants were computed for
each female and ysed Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare esach treatment to control.

Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
as outlined ahove, each treatment was compared to a historical control.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks 15 also provided.

‘ In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are presented in tabuiar form with the
addition of historical control information. In additfon to these tables,
a written report of all findings is provided. As information became availabie
from the on-going investigation of these data, 1t was reported and suggestions
included for changes to the methods of analysis. The statistical reports give
the level of significance using both a one-tailed and two-tailed test. Finally,

a sunmary sheet for each study is provided,
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F. Abbreviations

1.

12.
13,
4.
15,

18,
17.

18.
19.
20.
21.
22.

E BIONETICS
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md = micron

meg = ug = microgram

g = gram

kg = kilogram

ml = milliliter

rpn = revolutions per minute

of = degrees centigrade

pH = power of the hydrngen.iun concentration to the base 10
M = moiar soiution

conc. = concentration _

MTD = maximum tolerated dosage = High = LD5 if determined
or else exceedingly high dose, such as § g/kg

INT = intermediate = medium jevel
USE = usage level if known = low leve]
B3S = balanced sait solution

C-metaphase = cells arrested in metaphase, using colchine
or colcemid

L[]ED » that dosage which produced 50% mortality in the
group of animais treated

LD; = that dosage which produced 5% mortality in the group
of animals.treated )
NC = negative control

PC = positive control

Al

Al

acute usage level (Tow level)

acute intermediate level (medium level)
AMTD = acute maximum tolerated dose leve] (LD5 level,
high level)
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23, SAU = subacute usage level (low level)

24, SAL = subacute intarmediate level (medium level)
25. SA LD; = subacute LD5 level (MTD level, high level)

26, CGE = carbon dioxide

27. OMN = Dimethyl nitrosamine

28. EMS = Ethy] methane suifonate

29. TEM = Triethylene melamine

30.  DMSO = Dimethyl sulfoxide

31. MEM = minimal essential mediym {Eagle's)
32. CPE = cytopathic effect

33. his = histidine marker

34, D-3 = mitotic recombinant strain of Saccharomyces

35. mf = mean mutant frequency

36. MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the négatiue cantrol
group

37. CFU = colony forming units

38. WI-38 = code name for a strain of human embryonic lung
‘tissue culture cells

39, Rec x 10° = mitotic recombinants x 10°

0. Mean B/A = mean freguency

41, tot. scr. = total scored .

42, tot. = total

43. X2 = a test of variation in the data from the computed
regression Tine - tested in these studies at the 5% level

a4, Aber.

45, Frag.

aberrations

fragment

46. HMA = host-mediated assay
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